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The  Place  of  Meeting:    Colorado  A  Sc  M  College  Forestry  Sujmner  Camp,  in  Pingree  Park, 

(about  55  miles  west  of  Fort  Collins,  Colorado)  altitude  about 
9500  feet. 


Date  of  S/ieeting;    August  23-27,  1953. 


Officers  of  the  Conference;    Vi/.       Franklin,  Chairman;  Wm,  J.  Finlay,  Vice-chairman; 

J,  L.  Hoerner,  Treasurer;  T.  0,  Thatcher,  Assistant 
Treasurer;  Geo,  M.  List,  Secretarj^;  Gordon  T.  Mickle, 
Assistant  Secretary. 

ad^tendancei    Arrangements  were  such  that  members  of  families  could  be  accommodated  in 
the  camp  and  enjoy  an  outing  while  the  meetings  <vere  in  progress.  Ac- 
commodations consisted  of  student  and  facult3'-  cabins  with  a  central  mess 
hall  where  all  meals  were  served.    The  total  attendance  v;as  l52,  repre- 
senting 17  states.    Sixty-eight  were  directly  interested  in  entomology, 
while  the  remainder  were  members  of  families o 

Registration  record: 

ARIZONA 


Bender,  Barbara,  Terape 
Bender,  Caryl,  Tempe 
Bender,  Gordon,  Tempe 
Bender,  Judith,  Tempe 
Bender,  Marion,  Tempe 

ARKANSAS 

I'li'hitehead,  Ff.  E.,  Fayetteville 
i'iihitehead.  Norma,  Fayetteville 
\"Jhitehead,  Shirley,  Fayetteville 

CALIFORNIA 

Dean,  D.  W.,  San  Francisco 
Denning,  D.  G.,  Berkeley 
Essig,  E.  0.,  Berkeley 
Essig,  mrie,  Berkeley 

COLORADO 

Bjurman,  Carl  A.,  Colorado  Springs 
Cui-ry,  W,  B.,  Grand  Junction 
Cherry,  Vi.  F»,  Aurora 
Cherry,  ivlrs.  Vi.  F,,  Aiorora 
Croft,  D.  C,  Ft,  Collins 
Daniels,  Anne  iv'I«,  Ft,  Collins 
Daniels,  Leslie  B.,  Ft,  Collins 


Foeppel,  ViTma  G.,  Ft.  Collins 
Hammon,  Louis,  Delta 
Hoerner,  John  L.,  Ft,  Collins 
Johnson,  Leonard,  Colorado  Springs 
Knight,  Fred  P.,  Ft.  Collins 
Lange,  Robert  W.,  Denver 
Langston,  I.  S,,  Ft,  Collins 
•Lee,  Everett  F^,  Arvada 
Levkulich,  G,  F.,  Craig 
List,  Geo,  M,,  Ft.  Collins 
McCampbell,  Sam  C,  Ft,  Collins 
IvicCampbell,  Lxs,  Sam  Ct,  Ft.  Collins 
Mickle,  G.  T.,  Ft,  Collins 
Lickle,  Jack,  Ft.  Collins 
]ilt;.;k?.e^  Ro'joi-'ta^  Fw-  Collins 
Mickle^  Sally.,  Ft>  Collins 
L'offett;  Arlene,  Ft,  Collins 
Uoffett.,  David,  Ft.  Collins 
Moffettj  Jo  Oo;  Ft,  Collins 
Moffett;,  LinJa,  Ft.  Collins 
JJoffett,  Nancy,-  Ft,  Collins- 
Moffett,  Terry,  Fto  Collins 
Nagel;  Roy  Hr.,  Ftr  Collins 
Newton,  Harry,  Paonia 
Newton,  Nina,  Paonia 
Palmer,  I.Iiriam  A.,  Ft.  Collins 
Pankaskie,  Joe,  Denver 
Pankaskie,  Marvin,  Denver 
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Pankaskie,  Timmy,  Denver  ^ 
Randall,  Frank  J.,  Grand  Juncti( 
Randall,  Janice,  Grand  Junction 
Randall,  Judy,  Grand  Junction 
Randall,  Violet,  Grand  Junction. 
Ray,  Louise,  Denver 
Ray,  k'axey,  Denver  •  ■ 

Ray,  P.  A.,  Denver 
Sabo,  John, Lakewood 
Simpson,  Anabelle,  Denver 
Simpson,  Diane,  Denver 
Simpson,  Robert  G.,  Denver 
Sooter,  Clare,  Greeley 
Scoter,  Clarence,  Greeley 
Sooter,  Grace,  Greeley 
Thatcher,  T.  0.,  Ft.  Collins 
Ti tensor,  Claine  E.,  Denver 
Wilford,  Bill  H.,  Ft.  Collins 
1/Vygant,  Dale,  Ft»  Collins 
ViJygant,  Duane,  Ft*  Collins 
Wygant,  Emily  I.,  Ft.  Collins 
%gant,  Linda,  Ft.  Collins 
Wyga'nt,  Noel  D.,  Ft.  Collins 


'  IDAHO 

Hunt,  Alma  E.,  Idaho  Falls 
Hunt,  C.  R.,  Idaho  Falls 
Hunt,  Pattie  Lynn,  Idaho  Falls 

■    ILLINOIS  ■  . 

Brandenburg, ' J.  F.,  Lombard 
Brandenburg,  us.  J.  F.,  Lombard 
Brandenburg,  John,  Lombard. 
Brandenburg,  Marcia  Ann,  Lombard 
Hayes,  John-  C,  Champaign  . 
Hayes,  Mrs.  John  C,  Champaign 
Hayes,  V/m.  P.,  Urbana 
Maxwell,  Jim,  Chicago 

KANSAS 

Burkhardt,  Barbara,  Manhattan 
Burkhardt,  Chri-s  C,  Manhattan 
Burkhardt,  Dorothy,  Manhattan 
Burkhardt,  Paul,  iUanhattan 
Cotton,  R.  T.,  Manhattan 
Cotton,  hscs,  R.  T.,  Manhattan 
Fellows,  Hurley,  Manhattan 
Franklin,  Mable,  Hays 
Franklin,  W.  Vu,  Hays 
Lawson,  Paul  B.,  Lawrence 
Lawson,  Lirs.  Paul  E.,  Lawrence 
Marvin,  Frances  R.,  Manhattan 
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Marvin,  Philip  (Bobby),  '.lanhattan 
Marvin,  Philip  H«,  Manhattan 
Painter,  Anne,  Manhattan 
Painter,  Reginald  H.,  Manhattan 
V![alkden,  H,  H.,  Manhattan 
Walkden,  Mirs.  H.  H.,  Manhattan 
Wood,  Stephen,  Lawrence 

■  MICHIGAN 

Kenaga,  Eugene,  Midland 
Kenaga,  ivlrs.  Eugene,  Midland 

MISSOURI 

Finlaj'-,  Mildred  P.,  Kirkwood.  ' 
Finlay,  iVm,  J.,  Kirkwood 
Haseman,  Leonard,  Columbia 
Haseman,  ivirs.  Leonard,  Columbia 
Ivlagner,  Chip,  Viiebster  Groves 
Magner,  Ernestine  T.,  Webster  Groves 
Magner,  J,  M.,    >ebster  Groves 
Magner,  Jay,  ^'  ebster  Groves 
Magner,.  Robin  (iv]rs.),  Vi/ebster  Gr 
Stone,  Helen,  Columbia 
Stone,  John,  Columbia 
Stone,  Paul,  Columbia 
Stone,  Philip,  Columbia 
Stone,  F.uth,  Columbia 

NEBRASKA  ■ 

Fuxa,  R.  J.,  Omaha 
Fuxa,Mrs.  R.  J,,  Omaha 
vi/alstrom,  C,  J.,  Lincoln 
Wal Strom j  Mr s .  C .  J . ,  Lincoln 
'Valstrom,  Doug,  Lincoln 

NE.Y  IVIEXICO 

Morlan,  Henry  B.,  Santa  Fe 

OHIO 

DeLong,  D,  M,,  Columbus 
DeLong,  Airs.  D.  M,,  Columbus 
DeLong,  George,  Columbus 

OKIAHOM  . 

Arbuthnot,  Ken.,  Stillwater 
Arbuthnot,  Mildred,  Stillv/ater 
Bryan,  Deborah  Le,  Stillwater 
Bryan,  Douglas  E.,  Stillwater 
Bryan,  Judy  Ann,  Stillwater 
Bryan,  Marilyn  IV.,  Stillwater 
Bryan,  ■Vendy  Beth,  Stillwater 
Gibson,  Iva  Gene,  Oklahoma  City 


OKLAKO:'A 

Gibson,  John,  Oklahoma  City- 
Gibson,  ivirs.  John,  Oklahoma  City 
i"'alton,  Elsie,  Stillv/ater  .  . 
VJalton,  R.  R.,  Stillwater. 

SOUTH  DAKOTA 

Severin,  K.  C,  Erookings 
Severin,  Airs.  H.  C,,  Brookings 

TEXAS 

Co-#an,  i'irs,  Marie,  i'';t,  Vernon 
Cowger,  J.  I.,  San  Antonio 
Hillis,  A.  M.,  Bryan 
Hillis,  Mrs,  A.  i,.,  Pryan 
Hillis,  Daryl    ayne,  Bryan 


,  VIRGINIA 
Donvard,  Kelvin,  Vienna 

'YYOMING '  ' 

Beaudoin,  Howard  S,,  Powell 
DeFoliart,  David,  Laramie 
DeFoliart,  Gene,  Laramie 
DeFoliart,  Louise,  Laramie 
Robb,  Peggy,  Lara^aie 
Robb,  T.  R.,  Laramie 
Robb,  l^xs,  T,  R.,  Laramie 
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All  sessions  were  very  informal.    A  program  committee  consisting  of  !>•  M.  DeLong 
Chairman,  '.:me  F,  Hayes,  Philip  C,  Stone,  Ken  Arbuthnot,  J,  :  ,    fagner,  and  George  M« 
List,  ex  officio,  organized  the  subjects  that  had  been  sugf^ested  for  discussion,  into 
related  groups  and  selected  leaders  to  open  the  discussion  and  chairmen  for  the 
various  sessions,    rb  formal  .papers  were  presented.    The  evening  meetings  were  ar- 
ranged to  appeal  to  the  entire  camp  attendance.    Entomological,  wild  life,  geological 
scenic,  and  general  educational  pictures  were  shown,  with  some  cartoons  for  the  kid- 
dies.   During  the  evening  of  the  26th  the  teen-agers  and  kiddies  put  on  their  ovm 
shcv.',    Follcv/ing  the  genjral  evening  meetings,  the  more  hardy  remained  for  square 
dancing,  group  singing  and  just  visiting. 

Tuesday,  August  2^,, was  set  aside  for  the  longer  field  trips  and  recreation. 
Tliree  mountain  hikes  were .  organized.    High  altitude  insect  collecting  appealed  to  a 
number.    The  evening.  fi?h  stories  made  you  wonder.    Horseshoe  pitching,  minatijure  golf 
bridge,  canasta,  and  for  a  fe;v  hardy  teen-agers,  a  plunge  into  the  near-by  stream 
with  snow  in  sight,  gave  something  for  all  to  indulge  in. 

Tape  recordings  were  made  of  the  more  formal  parts  of  the  technical  discussions. 
The  following  siimmaries.  have  been  made  from  the  recordings. 
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.,   Monday,  Aueust  2ij,  8:30  a.m. 

YJ..  i.  Franklin  presiding  " 

Chairman  Franklin  i/«elcomed  all  to  the  first  technical  assembly,  emphasizing  the 
informality  that  he  hoped  ^^ould  prevail  as  it  had  in  past  meetings. 

Insect  detection  and  reporting  •  _ 

Discussion  leaders:     Kelvin  Dorward,  J.  I.  Cowger,  Leonard  Haseman,'  L.  B.  Daniel 
and  H.  C,  Severin.       .  , 

I'lr.  Dorward  explained  how  the  Section  of  Insect  Detection  and  Reporting  of  the 
U.  S.  Bureaoi  of  Sntom.oloeA^  and  Plant  Quarantine,  in  cooperation  v;ith  various  state 
agencies j  is  operating  to  assemble  as  much  information  as  possible  on  all  insect 


pest  occurrences.    Cooperation  from  most  states  has  been  excellent.  Information 
obtained  has  been  of  value  in  forecasting  outbreaks  and  spread  of  pests.    It' i-ifas 
urged  that  all  state  agencies  release  all  important  information  from  their  o>im  surveys 
at  the  state  level  so  as  to  make  the  earliest  possible  use  of  it.    The  vireekly  reports 
are  to  serve  primarily  as  a  permanent  recorde    It  is  hoped  that  in  tiir.e  the  program 
can  be  developed  to  where  there  can  be  a  full  time  survey  reporter  in  each  state o 
There  are  some  federal  funds  that  can  be  so  used  in  cooperation  with  the  various  states. 
The  state  of  iviissouri  has  had  the  first  full  time  man  on  this  v^ork©    Some  10-  or  12 
other  states  are  interested  in  a  like  program  for  another  season.    All  were  urged  to 
at  any  time  offer  suggestions  for  the  improvement  of  the  service c 

Leonard  Haseman  discussed  the  Detection  and  Survey  Program  in  Missouri  as  it  is 
being  developed  with  a  paid  i,/orkers    This  type  of  proc-ram  is  not  entirely  nevif  as  they 
had  started  a  codling  moth  reporting  service  as  early  as  1920.    During  the  growing 
season  the  entire  state  is  covered  as  completely  as  possible  each  v/eek^  half  by  a 
member  from  the  Bureau  and  half  by  la'.  Sterling  Kydi,  Extension  Entomologist o  They 
compare  notes  each  week  and  then  the  state  report  is  made. 

Follovdng  Dr.  Haseman's  talk  a  question  and  answer  session  was  held.    The  fol- 
lovifing  questions  and  answers  v»ere  brought  out  by  the  group: 

Question;     Is  the  report  made  by  the  two  men  to  the  people  of  Missouri  based  only 
on  the  current  infestations? 

Haseman:    No,    The  report  v/hich  is  sent  out  by  Extension  also  includes  recom,-. 
mendaTTons  covering  the-  current  insects. 

.  Question:    How  many  states  are  conducting  a  paid  survey? 

Dorward:    About  12  states  are  either  conducting  a  paid  survey  or  are  seriously 
considering  it  at  the  present  ^time. 

Question;    Do  the  commercial  rnen  assist? 

Dorwardj    Yes,  they  coordinate  the  state  survey  with  the  reports  of  the  com- 
mer c  ial  meno 

Question:    'n'hat  relation  does  the  Insect  Detection  and  Report  Survey  have  to  the 
old  cinchbug,  grasshopper,  sawfly,  etc*  surveys? 

Dorward:    This  survey  does  not  replace  these*. 

Question:    ''hat  is  the  current  mailing  list  for  the  survey  reports? 

Don;ard;    At  present  v/e  are  sending  33>COO  copies  to  some  27 j 000  people  in  the., 
various  states  and  Federal  Government. 

Question!    Could  the  survey  reports  include  brief  recommendations  by  states? 

Dorward:    This  has  been  explored,  but  .  the  Bureau  does.,  not  v/ant  to' make  re.com- 
mendations  since  the  conditions  and  extent  of  the  infestations  vdll  vary  between  the 
states.    Also,  the  recommended  insecticides  v/ill  vary.    Each  state  should  make  its- 
own  recommendations* 

Question:    Could  there  be  a  supplementsiry  sheet  distributed  among  the  states  on 
the  success  or  failure  of  certain  control  recommendations? 


No  answer e 
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Question;     Could  you  make  a  quantitative  report  evaluating  a  certain  infestation? 
No- answer «  ,  . 

Question;    Hov/  do  you  evaluate  the  extent  of  the  insect  damage? 

There  was  considerable  discussion  on  this  point  and  several  state  v/orkers  ad- 
mitted that  it  was  very  difficult  to  evaluate  damage n    It  was  generally  agreed  that 
such  an  evaluation  would  have  to  come  from  research. 

llTt  L,  B»  Daniels  was  called,  upon  to  explain  briefly  the  Insect  Detection  and 
Survey  Program  in  Colorado.    He  explained  that  it  was. a  cooperative  set-uo  amon?  the 
Experiment  Station,  Extension  Service,  other  agricultural  agencies,  commercial  men^, 
airplane  operators,  and  others.    The  information  is  compiled  weekly  at  the  college 
and  sent  to  iviro  Dorwarde    wiTo  Daniels  also  explained  the  use  of  the  insect  traps 
vifhich  are  installed  at  various  points  throughout  the  state.    He  brought  out  the  point 
that  more  study  needs  to  be  given  to  the  survey  and  to  methods  of  evaluation  and  sug- 
gested that  perhaps  regional  meetings  could  be  held  periodically,  involving  state  and 
federal  workers  and  others  in  order  to  standardize  the  survey  procedure  and  also  con- 
trol recommendations  9    He  raised  the  question  v/hether  the  franking  privilege  might 
be  made  more  liberal  so  that  the  survey'-  reports  could  be  sent  to  additional  people 
throughout  the  state* 

H.  C,  Severin  covered  the  Insect  Detection  and  Reporting  Survey  in  South  Dakota. 
He  explained'the  value  of  this  service  virith  the  follov^ing  examples:     (1)    the  progres-- 
sion  of  green  bugs  from  the  southern  stateS;,  mainly  Texas  and  Oklahoma,  .nor thvi^ard 
through  the  other  states.    This  information  enables  South  Dakota  to  be  prepared  for 
the  invasion  of  greenbugs  and  to  adopt  appropriate  control  m*=^asures;  (2):  he  stated 
that  due  to  drought  conditions  in  Texas,  many  of  the  cattle  in  that  area  had  been 
shipped  to  South  Dakota  to  be  pastured  on  their  range  lands.    By  kiiov/ing  the  screvif 
viTorra  situation  in  Texas,  they  were  able  to  anticipate  outbreaks  of  screw  worms  in 
South  Dakota  from  the  cattle  that  were  being  brought  in;  (3)  from  the  Nebraska  re- 
ports on  potato  leaf  hoppers.  South  Dakota  is  able  to  knovv  in  advance  the  situation 
and  to  alert  the  farmers  if  leaf  hoppers  become  a  major  problem. 

0.  Essig  explained  how  surveys  and  reports  were  prepared  in  California c  He 
stated  that  mosf  of  the  insect  outbreaks  vuere  sporadic*    At  the  University  of  Cali- 
fornia a  6~vireek  course  entitled  M-[|.9  is  required  of  Entomology  students  which  in- 
cludes a  Slimmer  collecting  trip  out,  into  the  state,    Frorr  this  course  they  have  ob- 
tained much  valuable  information  on  the  insect  fauna  of  California,  including  nev/ 
species  and  also  information  on  the  distribution  and  density  of  various  insect  popu- 
lations» 

Question:    Do  you  distinguish  betvv^een  distribution  areas  and  areas  of  damage? 

Dr.  Essig:    Yes,       note  the  areas  of  distribution  and  also  those  v/here  damage 
is  occurring* 

R.  H.  Painter  -  Insect  Resistant  in  Plants » 

Dr.  Painter  discussed  p'enerally  the  characteristics  of  plant  resistance  to  insects 
and  stated  that  the  genes  for  resistance  had  to  be  found  and  transmitted.    In  virork 
with  sorghums,  some  6,000  plants  were  tested  and  one  plant  \.as  found  upon  v/hich  the 
aphids  would  not  feed.    Dr.  Fainter  then  reviewed  his  work  in  relation  to  plant 
resistance  at  the  Tropical  Research  Center  at  Antiqua,  Guatamala,  using  slides.  He 
said  that  corn  had  been  grown  in  that  country  for  5^000  years  and  was  subject  to  the 
attacks  of  the  European  corn  borer,  neotropical  corn  borer,  and  the  sugar  cane  borer. 
Occasionally  fall  army  livorm  outbreaks  were  severe.    The  corn  ear  worm  was  scarce  to 
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coramon,  depending  upon  the  year  and  the  area  involved.    He  said  that  the  Guatamalan 
corn  varieties  v/ere  more  resistant  to  the  atta^cks  of  the  fall  army  worm  than  were 
varieties  from  the  United  States,    Several,  slides  vvere  shown  illustrating  the  re- 
sistant and  susceptible  varieties  of  corn  in  the  test  plots.    He  also  shov.ed  how  corn 
v\ras  stored  in  that  country.    He  stated  th^t  there  were  18.  species  of  corn  root  v/orms 
present*  .    :        '  ' 

Question;    Is  there  any  correlation  betv/een  the  nutritive  value  of  corn  and 
insect-  attacks?  .     '  "      *■  . 

.  Answer;    No«  -  They  have  not  found  any  correlation,  * 

.Question;     Is  corn  heavily  fertilized  in  Guatamala?  ■    .  . 

Er«  Painter;    By  the' native  farmers,  no.  • 

He  stated  that  the  rainfall  varied  .by  location  from  10  to  200  inches, 
E.  0.  Issig  -  Newer  Aspects  of  the  Study  of  At)hids, 

In  opening  his  remarks ,  Dr.  Essig  paid  a  tribute  to  Dr.  C.  P,  Gillette  and  Dr. 
T.  D..  A.  Cockerell,  stating  that  they  were  early  v/orkers  in  the  Rocky  mountain  region 
who  had  done  an  outstanding,  piece  of  work,.  Dr.  Gillette's  being  especially  on  aphids, 
(Later  in  the  m.orning  session,  Dr.  Essig  apologized  that  he  had  overlooked  the  work 
of  ifliss'M.  A..  Palmer  and  at  this  point  he  praised  her  v/ork  and  her  recent  publication 
on  aphids) • 

Dr.  Es'sig  said  that  he  v/as  able  to  rejuvenate  for  study  prehistoric  aphitJs  which 
had  been  embalmed  in  balsam.    He  used  lactic  acid  with  acetic  acid  and  water  for  a 
clearing  solutiono    They  are  then,  mounted  in  a  substance  knov;n  as  diaphane..  Additional 
information  on  his  technique  viras  discussed.  '  ■ 

Dr.  Essig  then  discussed  the  use. of  painted  Dans  for  attracting  aphidst  He 
stated  that  the  carnival  yellow  of ,  the  Gl  id  dens  Company  and  the  lemon  yellov/  of  the 
•Dutch  Boy  Paint  Co,  were  the  most  successful.    The  rans  ai-e  painted  and  placed  at 
three  different  levels.  (U  pans  each),  namely,  20  feet  on  poles,  U  feet,  and  n.  The 
k  foot  and  0  levels  produced  the  best  collection.    The  10,  Ip,  and  20  foot  levels 
tried  were  progre.i?sively  poor.    The,  p^ns  'are  left  out  for  a  oeriod  of  3  days 'in  areas 
where  there  are  trees  and  vegetation,. 

Question;  .Are  the  aphids  attracted t o  yellow? 

Dr,  Essig    then  described  their  experiments  to  prove  that  the  ^phids  v\fere  at- 
tracted  to  the  yellow  pans* 

Question;    Are  the  paints  you  used  enamels? 

Dr,  Essig;    Yes,  and  vie  .have  also  used  house  paints,  : 

Dr,  Essig  then  gave  a  formula  on  a  good  clearing  solution  that  he-: has  been  using. 
It  consists  of  clove  oil  and  9^%  alcohol,  'ivard's  euparol',  an  English  product,  is 
being  used  in  California  for  mounting  specimens. 

Monday,  August  2h  -  1:30  P.M.  '  • 

R,  H,  Painter  presiding  : 

Field  Crop  Insects 

Corn  Ear   iorm  -  R,  R,  ¥/alton,  "  ■■ 

Our  recommendations  for  control  of  earworm  in  sweet  corn  in  Oklahoma  are  limited 


to  hand  applications*    Our  results  v/ith  hand  applications  parallel  those  in  most 
other  sections.    Of  cour3e,-we  are  faced  vvith  the  problem  of  tip  sterility  v/hich  ac*^ 
companies  these  oily  applications.    Probablj'-  the  method  that  we  would  recommend  as 
No*  1  is  emulsifiable  oil  and  DDT  as  a  spray.    Dust  applied  by  the  brush  method  or 
by  means  of  a  patented  duster  has  given  fairly  satisfactory  control  but  in  general 
we  prefer  spray.    In  power  application  we  have  tested  the  standard  mixture  recom- 
mended by  the  Bureau  -  1^  or  2  pounds  of  actual  DDT  per  acre  along  with  oil  to  make 
about  a  10>o  oil  spray.    We  have  tried  a  pre-silking  application  followed  by  as  high 
as  6  silking  applications.    Our  results  have  varied  from  zero  to  approximately  60fo 
worm-free  ears.    Results  from  povirer  applications  of  dusts  have  generally  fall'en  into 
these  same  categories  excepting  in  one  test  where  the  weather  during  the  period  of 
application,  was  somewhat  humid  and  with  three  light  showers.    There  v/as  quite  a  bit 
of  moisture  on  the  foliage,  so  in  this  test  we  ran  up  to  above  90fo  worm-free,  ears • 
However,  tests  made  later  under  the  same  conditions,  excepting  those  of  moisture, 
gave  us  very  poor  control,  ranging  from' about  20^  to  30^  worm-free  ears. 

The  population  we  are  contending  with,  we  think,  is  unusually  high.    Pur.  egg 
counts  range  from  perhaps  30  to  50  eggs  per  ear  and  we  have  made  counts  of  ivorras  in 
ekr  tips  that  have*  shown  as  high  as  28  to  30  worms  per  ear. 

Side  entries  are  present,  but  I  don't- think  they  are  any  more  serious  than 
ordinarily  encountered.     Most  of  the  eggs  are  deposited  on  the  silks  and  on  the  ear 
tips,    A  small  percentage  are  found  on  the  ear  husks  and  on  the  stalks..    -Ve  do  have 
a  factor  of  migration  of  worms  that  have  hatched  elsev»'here  than  on  the  tip,  that  move 
to  the  ear  tip  and  enter. 

That,  in  general,  has  been  our  program  excepting  that  this  year  we  carried  on  a 
rather  ejitensive  testing  of  possible  repellents.       .  , 

We  tested  well  over  a  hundred  petroleum  derivatives,  some  of  which  had  shovm 
considerable  repellance  to  bees  to  the  point  that  80  to  100^  of  feeding  bud  bees 
would  be  stopped  by  these  repellents.    These  repellents  were  applied  in  three  ap- 
plications at  two  day  intervals.    In  the  beginning  of  the  tests  the  first  application 
was  applied  on  the  first  day  of  silking.    We  began  to  wonder  if  perhaps  we  were 
starting  a  little  late,  so  in  the  second  series  we  started  one  to  two  days  before 
silking.    In  general,  no  effective  repellancy  was  shoi^n  under  the  condition  of  the 
test.    A  fev/  of  the  materials  gave  us  20  to  30fc  clean  ears,  but  in  a  great  majority 
of  the  cases  there  was  no  difference  in  the  population  between  the  treated  ears  and 
the  checks.    I  might  say  that  these  tests,  particularly  the  power  tests,  have  been 
repeated  several  times  during  three  separate  seasons  and  our  recommendations  are  yet 
confined  to  hand  applications # 

Question;    Will  you  explain  the  time  and  rates  of  applications? 

Answer;     In  the  power  treatments  we  tested  frcm  two  to  eight  applications, 
usually  at  two  to  three  day  intervals.    In  a  fevi  cases,  only  one  day  intervals  were 
tried.    About  30  gallons  of  spray  wereapplied  per  acre,  using  U  nozzles  per  row  with 
from  80  to  125  pounds  of  pressure.    As  high  as  two  pounds  of  actual  DDT  per  acre  were 
used.' 

Question;    Was  there  enough  difference  betv;een  three  and  four  applications  and 
seven  and  eight  to  justify  the  additional  expensq? 

Answer;    No,  when  you  consider  that  SOfo  worm-free  corn  was  about  the  best  re- 
sult s"'secured.    There  was  some  difference,  but  often  there  v^-as  just  as  great:  a  dif- 
ference between  two  tests  of  eight  applications. 
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Questiont    What,  generation  were.,  you  dealing  with? 

Answer;    Except  on  the  vary  earliest  sweet  corn,  we  were,  v/or king  with  overlap- 
ping generations o 

Question;    Did  you  test  any  poisoned  baits  or  treatments  to  kill  adults? 


Answer;    In  one  test,  six  applications  of  parathion  dust  were  used' and  many  .^noths 
were  kills d7  but  protection  v^as  not  reflected  in  the  ear  infestation  counts. 

Question;    What  varieties  of  corn  were  used? 

AnsYifer;     Calumet  and  Golden  Cross  Bantum.    There  was  little  difference,  in  the 
degree  of  attack,  but  the  Calumet  produced  more  marketable  earso    It  produces  a  long 
ear  that  permits  more  tip  trimming. 

Question;    Hov;  do  you  estimate  the  damage? 

Answer;    '.Ve  record  the  number  of  viorm-free  ears,  the  length  of  tip  damage  and 
the  number~of  side  entrances.    Side  entrances  are  the  highest  in  late  corn,  often  as 
high  as  5  to 

Question;    What  repellant  materials  were  tested? 

AnsKver;     These  were  furnished  by  a  petrolium  company  and  v/e  are  at  liberty  to 
£;ive  out  the  names  of  only  those  that  proved  effective.    None  were  sufficiently  ef- 
fective to  be  releasedo 

The  Southwestern  Corn  Borer.    Ken  Arbuthnot. 

With  Dr.  Painter  and  H.  V.alkden  in  the  audience,  I  suppose  I  should  be  very 
cautious  as  to  vihat  I  say  on  this  subject. 

The  Bureau  of  Entomologj''  and  Plant  Quarantine  discontinued  their  work  on  the 
southwestern  corn  borer  m  19^1,  but  during  the  course  of  the  survey  on  corn  insects 
made  by  iwr. Ingram  last  year,  it  became  very  evident  that  at  least  in  some  areas, 
the  southv/estern  corn  borer  was  one  of  the  major  problems  in  corn  production,  and 
in  reorganizing  the  Bureau's  v/ork  on  corn  insects,  it  was  felt  they  should  again  take 
up  work  on  that  pest.    Consequently,  I  moved  to  Stillv/ater  and  am  nov/  associated  with 
the  college  there  in  corn  insect  studies. 

The  southwestern    corn  borer  is  a  m.aior  problem.    The  extent  of  damage  is  cer- 
tainly great.    ';'ie  started  out  this  year  to  investigate  the  possibilities  of  insect i- 
cidal  control  on  field  corn,    ve  began  with  the  second  brood  but  we  are  quite  well 
convinced  now  that  we  should  have  started  with  the  first  brood  because  there  is 
plenty  of  evidence  that  it  did  serious  damage.    /»e  certainly  should  have  tested  the 
insecticides  for:control  there.    Since  in  earlier  work  field  tests  had  shovirn- rather 
inconsistant  results  with  insecticides,  it  vvas  felt  that  v^e  should  find  out  what 
would  kill  them,  so  we  used  very  heavy  doses  of  chemicals  and  put  on  four  applications 
at  weekly  intervals,    rie  used  sprays  and  dry  applications  of  dust  and  so  called  pel- 
leted materials.    We  got  some  very  good  kills.    Certainly  enough  that  the  program 
will  be  carried  on  more  extensively  another  year  with  dosages  within  the  practical 
range  and  with  simulated  grov\rer  types  of  applicationso    Probablj''  the  actual  materials 
used  and  the  percentage  of  controls  don*t  mean  too,  much  at  the  present  time  because 
of  the  manner  and  rate  of  applic£.tiono 

To  you  people  who  have  not  seen  virhat  this  insect  can  do,  it  would  be  a  revela- 
tion to  com.e  down  to  Oklahoma  some  time  and  see.    The  first  brood,  because  of  the 


stunting  of  plants  from  the  dead  heart  injury.,  can  make  a  field  look  a;/fully  ragged. 
Then  after  that,  the  boring  in  the  stock  can  cause  considerable  breakage,  and  later 
in  the  year  the  girdling  just  drops  the  corn  over  like  timber,.^ 

.  'He  are  also  doing  some  work  for  resistance  -  that  is  being  carried  on  v/ith  the 
corn  breeders  and  in  that  connection  I  have  attempted  to  follov«f  the  biology  of  the 
insect  rather  carefully,-   I  believe  that  we  may  come  up  v/ith  at  least  some  fairly 
good  ideas  of  why  some  of  the  strains  of  corn  are  showing  greater  resistance  than 
others.    The  study  is  still  fairly  ne-v\r,  of  course,  and  very  incomplete. 

Question;    How  heavy  is  the  infestation? 

Answer ;     I  haven* t  mentioned  that.    In  the  field  where  we  conducted  the  insecti- 
cidal  experiment,  our  check  plots  gave  us  khl  borers  for  hO  plants.    There  is  good 
evidence  of  at  least  a  partial  third  broo^.    I'te  had  about        pupation  of  the  second 
brood  and  37%  emergency  on  the  19th  of  August*    They  were  getting  a  lot  of  eggs  at 
that  time. 

Question:    V.'hat  about  the  larval  infestation  percentage-wise? 

Answer;     It  is  hard  to  find  a. plant  that  is  not  infested.    That  goes  rretty 
generally,  I  believe,  for  most  areas  of  the  state. 

Question:    '  hat  is  the  range  of  the   southwestern  corn  borer? 

Answer:    Oh  boyl    You're  getting  into  something  now.    I  tried  to  rouhd  up' some 
records  on  it  and  we  had  some  collections  that  -were  made  in  connection  v/ith  the 
European  corn  borer  survey  in  Texas  in  195l»    The  Museum  says  they  can't  differentiate 
between  the  southern    corn  borer  and  the  southwestern  corn  borer  in  the  larval  stage, 
so  we  don't  knew  where  these  two  over-lap.    We  know  it  is  quite  well  out  in  Arizona. 
The  European  corn  borer  survey  that  was  made  recently  m^ay  provide  some  additional 
distribution  records  for  us  in  Arizona  a"nd  New  Mexico  because  they  find  it  v.^ith  the 
European  corn  borer  survey.    The  material  has  come  back  to  rae  iust  recently  and  I 
will  have  to  check  on  the  records  in  comparispn  with  the  old  distribution. 

Question;     Is-. it  in  western  Kansas -and  eastern  Colorado? 

Ansrwer :    There  is  one  record  from  Eaca  county,  Colorado  -  v\ray  back  yonder.  I 
looked  around  a  little  bit  in  the  Arkansas  River  Valley  when  we  came  up  on  this  trip, 
but  v^e  didn't  find  any. 

Question;    How  far  north  in  Arkansas  are  they? 

Answer ;     I  was  over  in  Arkansas  about  two  weeks  ago  talking  with  ivn*.  Rolleston 
and  he  made  apparently  a  rather  complete  survey  of  the  state  for  not  only  distribu- 
tion but  populations  last  fall  and  he  reared  out  adults  from  at  least  most  of  that 
state  and  all  he  found  was  southv/e stern.    Now  just  how  far  east  he  found  them,  I 
just  don't  know.    He  didn't  find  any  of  the  southern  corn  stalk  borers  in  there.  We 
have  some  Texas  records  that  are  doubtful, 

Chris  C.  Burkhardt;    We  haven't  been  doing  any  insecticidal  work  out  of  Man- 
hattan since  the  Bureau  quit  in  '5l»    Our  work  with  the  southwestern  corn  borer  has 
been  date  of  planting,  bulk  selection,  and  Dr.  Painter  and  I  have  been  doing  some  work 
on  resistance.    In  south-central  Kansas  our  infestations  have  been  running  up  about 
96%  to  100^  even  in  our  date  of  planting  plots  last  year.    We  had  five  dates  of 
planting  plots  and  ./e  had  those  repeated  this  year.    V;e  had  four  varieties  in  these 
plots.    One  variety,  a  white  hybrid  Kansas  223U,  looked  consistently  better  than  the 
other  materials  -Ofiat  we  were  using,  but  even  it  was  nothing  striking  at  all. 
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For  our  work  this  year  Dr.  Painter  was'  instrumental  in  e;etting  some  Guatamalan 
material  that  has  been  crossed  over  v/ith  some  Iowa  hybrids  and  v/e  tested  some  of 
these  and  some  inbred  from  Guatamala  and  then  we  took  some 'of  the  better  materials 
from  that  and  tried  to  repeat  the  experiments  this  year,    <Ve  had  some  bad  luck. 
First  of  all,  our  first  planting  was  blown  out  by  the  winds,  the  second  planting 
was  put  in  and  that  planting  was  blown  shut  by  the  wind,  so  we  lost  the  experiment 
entirely.    We  did  have  though  some  ear  to  row  selection  v/ork.    That  has  been  carried 
on  for  a  number  of  years  and  this  year  we  took  these  ears  and  put  them  in  ear  row 
plots,  '  We  have  some  differences  but  as  yet  we  don't  have  a  complete  picture  and 
there  again  vi^e  don't  have  anything  particularly  striking* 

R»  H.  Painter  -  It  might  be  mentioned  in  connection  with  the  Guatamalan 'materials 
we  were  testing,  some  strains  showed  far  greater  infestations  and  others  considerably 
less  than  some  of  our  Kansas  material. 

Question?    Do  you  take  records  on  the  infestations  during  the  erov/ing  season  ' 
or  just  at  the  end? 

Answer;     Just  at  the  end. 

Question;    You  haven't  done  any  work  earlier  in  fhe  season? 

Answer;    «'ie  took  2  sets  of  records  -  one  at  the  end  of  the  first  brood,  a  later 
one  when  the  infestations  was  practically  over. 

R.  H.  Painter;    Keep  in  mind  these  levels  of  infestation  and  the  fact  that  it 
only  takes  one  larva  to  put  a  stalk  of  corn  down.      I  frequently  make  the  comment 
that  if  the  southv/estern  •  corn  borer  gets' up  into  the  main  dorn  belt  it  will  make 
the  fuss  that  has  been  made  over  the  European  corn  borer  seem  like  a  pink  tea. 

Soil  Insecticides.    Chris  Burkhardt  andW.  W.  Franklin. 

Chris  Burkhardt;    The  only  work  I  have  done  with- soil  insecticides  is  with  corn 
rootworm*    Se  have,  of  course,  the  three  species  in  Kan«,  southern,  northern,  ^o.rlmonly 
called  the  corn  rootworm  And  the  western  or  Colorado  corn  rootviorm.'   Of  these  three 
species,  the  western  or  Colorado  corn  rootv/orm  has  been  by  far  the  most  injurious 
species.    At  the  present  time  the  survey  shov/s    that  we  have  this  species  located 
in  probably  more  than  half  of  the  Kansas  counties,  more  specifically  52  I;think  if 
I'm  not  mistaken.    The^'"  range  from  Viitchita,  Scott  and  Finney  counties  on  east  almost 
across  the  state.     Ve  have  a  fev>r  eastern  c  oiinties  in  virhich  the  insect  has  not  been 
reported.    This  is  distribution  and  not  necessarily  severe  injury.    Some  of  those 
areas  do  not  have  a  lot  of  corn.    The  heaviest  area  is  up  in  north-central  Kansas. 
I  have  put  some  plots  out  in  5  different  counties  .vith  different  materials,  insecti- 
cides used  at  different  rates  and  different  methods  of  application.    In  one  of  the 
plots  in  Je'well  County  for  example,  in  our  treated  plots,  vje  v/ere  getting  an  average 
of  from  0  to  1%  lodging  as  compared  with  3^%  lodgin<^  in  the  control  or  check  plots. 
Regarding  larval  population  we  had  an  average  of  Ii  larvae  on  the  treated  plants  as 
compared  with  as  high  as  8U  larvae  on  the  untreated  plants.    T  think  as  far  as  .my. 
counts  shov/,  that  was  probably  the  highest  count  that  we've  had.    Those  may  be  a 
little  low  because  at  the  time  there  was  already  som.e  pupation  and  some  of  the  beetles 
were  beginning  to  emerge.    That  particular  plot  the  insecticide  was  put  in  by  hand  rm 
treatment  spraying  into  the  rows  at  planting  time.    At  Belleville  we  mixed  the  insecti 
cides  with  the  fertilizer,  starter  fertilizer,  and  applied  them  through  the  fertilizer 
attachment  at  planting  time.    There,  our  counts  of  all  lodging  July- 2I4  wa,s. running 
about  I5/IOO  of  1%  as  comr^ared  with  10^  in  the  control.    July  2h  "v;e  took  another 
reading.,   At  that  time  the  lodging  had  increased  considerably,  2.5  in  the  treated  as 
an  average  of  all  treated' plots  regardless  of  different  materials  used,  and  an 
average*"  of  U7  to  S2fo  in  the  control  plot.         dug  up  quite  a  number  of  the  plants 
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trying  to  find  out  what  effects  the  materials  were  having  on  the  development  of  the 
v/estern  or  Colorado  corn  rootvvorm.    On  July  2h  our  control  plots  v/ere  showing  approx- 
imately 72%  of  the  larvae  had  pupated  as  compared  with  a  ran^e  from  0  to  33^  in  the 
treated.  ■  Our  chlordane  plot  showed  0  as  comcared  with  33  in  the  lindane  treated 
plots. 

V'j'e  have  another  plot  in  McPherson  county  where  our  plots  are  averaging  about 
5/10  of  1%  lod  ging  as  compared  with  lii^  in  the  untreated.    There  again  the  larval  "■ 
count  in  the  check  was  running  about  .16  as  compared  vvith  one  in  Aldrih  and  0  //ith 
heptachlor.  Heptachlor  has  been'looking  very  good,  the  larval  counts  have  been  0 
or  thereabouts  all  the  v^ray  through  and  lodging  virtually  none.    We  had  'pne  experiment 
at  Dovms,  Kansas  v^rhere  we  used  the  broadcast  system.    It  should  work  very  ".veil  and 
does  vfork  very  well  where  you  have  surface  planted  ,corn  but  where  you  list  the  corn, 
and  v:e  list  virtually  99%  of  our  corn,  in  Kan,,  that  may  be  another  story.  This 
particular  plot  shov'/ed  very  poor  results  but  I  think  there  v/ere  other  factors  ..involved, 
We  used  aldrin,  i  lb.  of  actual   per  acre  broadcast,  BKG  at  f  lb.  of  -amma  and  the 
rest  of  the  field  was  put  in  aldrin  fertilizer  mixed,  band  treatment  at  time  of 

planting.    None  of  them  looked  very  good,  as  a  matter  of  fact,  the  control  was   

averaging  11;^  lodged  compared  with  lU^  for  all  the  treated.    There  was  one  factor 
there  though,  instead  of  discing  it  in  there  was  a  misunderstanding  and  the' farmer, 
plowed  and  listed  the  corn. 

The  adults  cause  some  damage  to  leaves  and  tassels  but  the  most  severe  injury  ' 
is  to  the  silk.    We  had  a  number  of  plants  that  harboured  100  or  more  beetles  for 
plants,    '.'e  don't  know  hov/  many  beetles  it  takes  to  do  serious  silk  damage.  ,I'-\^e  -•- 
been  trying  to  do  some  counts  to  find  out  approximately  how  many  silks  one  beetle 
would  cut  on  the  average.    Farm.ers  in  north 'central  Kan.  sprayed  aerial,  application, 
I  think  probably  around  3000  acres  of  corn  for  control  of  the  beetle.    They  used  a 
pound  and  a  half  to  tv/o  pounds  of  actual  DDT  per  acre.    Pre-spray  counts  of  112 
plants  showed  an  average  of  3h  live  beetles,  per  plant  and  post  spray  counts,  an    •.  •  •• 
average  was  1.5  beetles  per  olant.    Tith'  some  of  our  plants  we  had  as  high  as  103 
dead  beetles  around  the  base  of  the  plant  and  from  one  to  two  live  beetles  remaining 
on  the  plant.    Those  counts  were  made  12  hours  after  srrajdnr.    I  don't  have  the  ' 
records  on  cO'Unts  that  were  taken' *2li  hours  latere 

Question;    Do  you  have  fertiliser  attachments  on  your  listers? 

Ansvjer;    Yes  Y^e  do,  but  in  Kansas,  as  a  rule  starter  fertilizers  are- not  being 
used  to  any  great  extent. 

Question:    Have  you 'tried  putting  the  insecticide  in  the  row  at  the  time  of 
listing?  • 

Answer;    Yes  we  have  only  in  the  plots.    Not  in  general 
Question:    Did  you  get  good  results? 

Answer:    Yes  v\fe  did  with  the  exception  of  lindane.    Lindane  plots,  mixing  It 
with  fertilizers,  did  not  look  good  compared  vifith  the  rest.    "Ve  used  l/2  pound  per 
acre* 

■■W.  VI ,  Franklin:     I  would  like  to  say"  just  a  little  about  our ■  experimental  plots 
on  soil  insecticides.      orking  on  wheat,  the  survey  methods  recently  published  in  the 
Cooperative  Economic  Insect  Report,  v_\rork  v/onderfully  v/ell,  if  yon  have  the  equipment 
and  manpov/er  or  time  to  do  the  job.    But  for  a  l?rge  number  of  plots  v;e  have  no  ade- 
quate sampling  method,    ^^'e^'ve '  been  using  5  insecticides  and  three  methods  of  ap- 
plication of  these  insecticides — seed  treatment,  soil  treatment  and  row  treatment. 
The  soil  treatments  are  expensive,  vve  used  up  to  h  pounds  of  actual  che.micals  as 
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DDT  and  that  gets  pretty  expensive.    But  that  puts  it  on,  of  course,  v/here  the  soil 
insects  are  which  includes  both  wirev/orms  and  prubs.    Row  treatments  are  vvonderful, 
we  can  apply  those' in  the  fall  of  the  year  through  a  fertilizer  attachment  on  vi/neat 
drill o    That  puts  the  insecticides  down  the  drill  row  where  the  insects  cause  the 
damage.    Hovirever  we  donH  recommend  the  use  of  fertilizer  in  v/estern  Kansas  until 
the  spring  of  the  year,  when  we  can  determine  whether  we  are  going  to  have  moisture 
enough  to  bring  on  a  wheat  crop.    In  nost  of  the  years,  rainfall  is  the  limiting 
factor.    So  there's  no  use  of  applying  your  nitrogen,  nrhich  is  the  only  other  chemical 
which  you  would  need  until  after  you  are  assured  of  spring  moisture,  so. that  leaves 
the  seed  treatments,    -rtell,  we  almost  can't  get  enough  material  on  our  wheat  seed  to 
do  the  job.    One  of  the  materials'  being  widely  advertised  of  course,  is  lindane©  We 
can't  get  by  with' lindane  in  western  Kansas  like  you  do  in  the  northern  part  of  the 
country.    T/i'e  get  delayed  seed  germinations  up  to  3  weeks  with  2  oz.  of  lindane  to 
the  wheat  that  would  be  applied  per  acre©    Its  pretty  difficult  to  get  anything  that 
v/ill  adhere o    By  use  of  stickers  we  can  get  a  little  more  on.    So  far  ingoing  out 
and  measuring  damage  by  stand  count  which,  of  course,  include  the  army  cutv/orm  in 
the  spring  of  the  year  our  soil  treatments  have  given  us  greater  stands  and  greater 
yield  too,  than  have  our  row  treatments,  and  ro'w  treatm.ents  a  better  yield  that  our 
seed  treatment.    In  fact  som.e  of  the  seed  treatments  have  rapidly  decreased  in  yield 
as  our  rate  of  application  increased.    This  past  year'  we  were  relatively  dry,  one  of 
our  old  expeiriments  that  we  drilled  over  to  see  if  we  had  any  residue  of  insecticides 
in  the  soil  from  the  row  and  soil  treatment  we  averaged  a  little  less  than  3  bushels 
per  acre,    v  e  didnH  attempt  to  take  yields  in  our  plots  there.    The  other  averaged 
approximately  5  bu,  per  acre,  which  is  considered  practically  a  failure  for  us  so 
we  don't  know  ¥»rhere '*we  are.    In  the  past  two  years  though  we've  got  good  yields. 
Endrin  happened  to  come  out  a  little  better  than  dieldrin,  isodrin  and  aldrin  v;ith 
lindane  last  because  of  delete.rious  effect  on  the  seed. 

Question;  '  Have  you  made  a  comparison  between  lindane  and  technical  BHC  from  the 
stand~point  of  seed  damage? 

Answer;    No  we  haven't  : 

Question;    What  would  you  say  in  regard  to  the  importance  of  white  grub  versus 
the  false  viireviform? 

Answer:  False  wireworm  under  normal  conditions  probably  cause  us  more  trouble. 
The  false  v/irev\rorm  is  an  arid  insect.  When  we  started  the  experiment  we  had  as  many 
as  25  adults  of  three  different  species  per  square  yard  so  we  had  plenty  to  work  on. 
The  next  year  v\fith  more  rain  we  could  scarcely  find  an  adult*  ?/e've  had  farmers 
though  that  planted  wheat  over  three  times  in  the  fall  bec^iuse  of  the  false  wirev/orm.. 
'A'hite  grubs  are  not  so  bad  but  the  false  Virireworra  goes  •  down  the  drill  row  and  eats 
the  germ  out  of  the  seed« 

Question:    Could  you  give  those  insecticides  again? 

Answer; '  Endrin,  dieldrin,  isodrin,  aldrin  there's  not  very  much  difference. 
1  dombt  if  there  was  any  difference  at  all  in  endrin  and  dieldrin  statistically.  Al- 
drin came  along  pretty  well  and  lindane  has  been  a  poor  fifth.    Seed  treatments  and 
row  treatments  are  almost  in  their  same  order.    Actually  our  recommendation  is  to  use 
aldrin.    Not  enough  difference  between  aldrin  and  dieldrin  in  cost  of  treatment  to 
make 'any  difference.    We'i^e  recommending  to  our  farmers  2  oz.  of  aldrin  per  acre  as 
a  seed  treatment.    The  farmers  say  that  the  seed  is  just  a  little  slower  in  coming 
through  but  in  3  weeks  time  after  emergency  you  can't- tell  any  differences  The 
alfalfa  weevil  T«  R.  Robb.    During  1902  and  1953  we  have  put  out  50  field  demon- • 
strations  v^ith  power  sprayers.    In  1952  v'\re  used  mostly  dieldrin  and  the.  rest  chlordane. 
In  1953  heptachlor  of  course  was  added.    In  looking  over  all  these  fields  that  we 
sprayed  iinder  all  weather  conditions,  I  can't  see  a  sreat  deal  of  difxeronce  between 
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the  three*    The  cost  may  determine  /irhich  one  you  want  to  use.    I  wouldn't  be  sur- 
prised, unless  you  get  something  cheaper,  heptachlor  will  be  the  one  most  used.  This 
year  the  heptachlor  and  dieldrin  were  used  at  h  ounces  per  acre*    A  big  hanaicap  is 
the  lack  of  farmer  owned  equipment. 

This  year  sprayin?  started  the  26th  of  March,  which  is  in  the  dead  of  v/inter  in 
Wyomingo    I  happened  to  get  three  days  of  nice  v/eather  before  we  srrayed  and  three 
or  four  days  afterwards*,    I  used  hepachlor  h  ounces,    I  went  back  about  three  weeks 
later  and  checked  and  I  couldn't  get  an  adult.    About  six  or  seven  weeks  Ister  I 
got  three  larvae  in  $0  sweeps.    Now  that  was  put  on  under  perfect  conditions =  On 
the  first  day  of  April  I  made  another  spray  demonstration,    I  Just  got  through  and 
beat  it  to  tovm  and  it  snowed  7  inches  that  night.    In  checking  that  field  you  could 
see  right  down  the  line  where  we  quit  spraying,    We  also  sprayed  in  the  rain  v/ith  the 
windshield  wiper  p-oing  and  we  sprayed  rirht  after  a  rain  when  the  leaves  ./ere  still 
moist  and  we  sprayed  in  a  drizzle  and  got  good  control p    Of  course,  under  favorable 
conditions  i/vith  warm  v/eather  is  when  we  alv/ays  get  the  best  control.    Movif  we  knov/, 
that  the  first  cutting  is  the  only  alfalfa  that  is  really  hurte    The  first  cutting 
is  the  one  that  is  ruinedc    The  second  cutting  is  held  back  two  or  three  v/eeks  and 
that  makes  the  third  cutting  that  mur^h  latere    Over  in  Star  Valley,  7200  feet,  I 
believe  it  is,  they  get  one  cutting  of  alfalfa  and  sometimes  they  7,3t  a  half  and  a 
little  bit  more  on  the  second  so  they  could  not  wait  until  the  larval  damage  showed 
up  to  do  the  spraying.    The  adu3.t  treatment  there  has  been  a  godsend  to  them,  I 
kvould  like  to  forget  any  other  control  except  on  the  adult© 

Howard  Beaudoin:    The  Big  Horn  Basin  of  ik'yoming  is  generally  where  we  first  starte 
?/ith  our  alfalfa  v/eevil  control  when  I  vifas  in  Vi/yoming  and  later  on  moved  it  over  in 
the  Aspen  Star  Valley  area^    Acrea^zes  sprayed  numbered  up  to  25,000  at  the  m.ost  in 
some  of  the  larger  counties  in  W^'-oming,    In  r,.ontana  under  Hastings  and  Pepper  they 
have  done  considerable  work  this  year  tridng  to  apply  their  chemcials  too  early  with 
dosages  of  h  ounces  and  at  the  last  meeting  that  we  had  about  two  ^eeks  ago,  they 
said  that  they  were  unable  to  apply  the  chemicals  too  early,    When  the  soil 
was  too  wet  to  make  ground  applications  they  made  airplane  applications  of  two  gal- 
lons distrilate  per  acre* 

Question:    Are  any  using  granular  rraterials? 

Answer ;    Not  as  far  as  I  know. 

Claine  Titensor:     Insecticide,  companies  want  to  get  away  from  larval  controls  as 
much  as  the  rest  of  "you,  but  there  are  always  some  that  fail  to  make  adult  control 
applications  so  they  demand  materials  for  the  larval  control, 

J.  H«  Newton;    T  agree  v;ith  all  the  other  State  reports  on  alfalfa  weevil  control. 
We  have  applied  the  insecticides  under  all  conditions  of  temperature,  during  and  after 
storms,  etc.,  and  our  results  are  the  same  as  in  the  other  States.    In  1953  the 
farmers  who  did  not  use  the  early  adult  control  lost  their  first  cutting  totally. 
That  is,  the  hay  was  so  damae-ed  that  it  had  no  food  value.    Our  only -werk  in  v/estern 
Colorado  in  7-953  concerned  methods  of  application© 

Newton  then  asked  Robb  how  many  gallons  of  spray  he  applied  per  acre.  Robb 
replied  that  he  used  a  A'eyers  high  pressure  sprayer  and  applied  l5  to  18  gallons  per 
acre,  never  less  that  10. 

J,  H.  Ne/ztont    '-''e  found  that  h  ounces  of  either  dieldrin  or  heptachlor  were 
sufficient  for  control.    On  corrugated  land  the  wide  booms  were  not  satisfactory  in 
previous  tests.    In  1953  we  used  Broadjet  nozzles,  applying  20  gals,  of  s'pray  per 
acre  at  60  pounds  pressure.    Except  for  one  incident,  we  obtained  very  satisfactory 
control.    These  tests  were  conducted  along  side  fields  treated  v/ith  the  ordinary 
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Foulbrood  and  Other  Bee  Diseases  -  J.  Q.  Moffett. 

'.'i/e  have  been  working  on  EFB  in  Colorado  for  the  last  h  years.    We  found,  that 
terramyacin  and  streptomycin  will  give  pretty  good  control •    In  1953  i-^e  experimented 
in  feeding  these  anti-t)iotics  as  a  preventive.    1,100  colonies  vjere  used.    Oh  one- 
third  we  used  Terracon  25  (25  grams  of  terramyacin  per  pound),  one-third  with  a 
streptomyacin-sulfate  mixture  containing  33.^/3%  active  streptomyacin,  one-third  were 
fed  a. syrup.    The  colonies  were  fed  twice,  tvo  weeks  between  feedings.  Although 
the  results  are  not  complete,  the  check  colonies  showed  much  more  disease  than  the 
treated  colonies.    These  materials  if/ere  also  tested  as  dust,  along  v/ith  T-25  contain- 
ing five  grams  per  pound.    The  advantage  of  this  is  that  one  can  be  liberal  vdth  the 
dust.    The  results  look  promising,    nork  on  the  streptomyacin  and  terramyaQin..has 
been  conducted  in  Minnesota  and  they  have  had  the  same  kind  of  results*    Oh  American 
foulbrood,  we  found  that  terramyacin  will  control  if  applied  several  times •  Strep- 
tomyacin is  v/orthless.  .  Of  the  many  thousands  of  colonies  treated  with  sulfathiazol 
to  prevent  or  control  American  foulbrood  in  Colorado,  the  results  were  good.    A  few 
beekeepers  are  getting. careless  and  they  should  be  cautioned,  since  there  is  a  chance 
for  some  spread  of  this  disease. 

Vtfolstromt    How  did  you  apply  the  5  gram  of  dust? 

Moffett:    We  used  a  jar  with  holes  in  the  top  and  shook  it  on.    We  used  a  mix- 
ture of  15  grams  of  the  dust  plus  15  ^rarns  of  powdered  sucar  and  applied  30  crrams 
of  |-  TlH-5  (TM-5  is  a  terramycin  animal  mix.    Used  in  adding  terramycin  in  small  amounts 
to  animal  feeds.    It  contains  5  grans  of  terramycin  per  pound)  and  ^  sugar  to  give  us 
more  dilution.    We  used  a  5  lb.  honey  .;,ar  to  aioply  it.    TM-5  is  a  very  fine  dust. 
We  broke  the  supers  and  on  2  brood  nests  dusted  the  bottom  nest,  breaking  off  the  honey 
supers  and  treated  the  other  brood  nest,  but  vve  did  not  take  out  any  frames.  -  ■  ■ 

lolstrom:.   How  much  does  this  cost? 

•  ■  Moffett:    At  eighty  cents  a  pound,  vire  figured  the  costs  per  colony  at  2  2/3  cents. 

American  foul  brood,    Leonard  Ha^eman 

We  have  continued  our  study  on  sulfathiazol  but  have  conducted  no  new  tests 
with  the  newer  sulfa  drugs  or  the  anti-biotics .    Vie  were  interested  to  find  out  why 
colonies  that  have  been  practically  killed  out  by  disease  h'ave  c-leared-up  v/hen  fed 
heavily  with  sulfathiazol  and  v/hy  they  will  not  take  the.  infection  even  after  several 
years'  time  -vhen  they  are  continuously  exposed  to  diseased  combs,  etc..  and  had  not 
been  given  more  sulfathiazol.    Our  next  job  is  to  trace  the  sulfa     through  the 
hive  in  these  colonies  to  see  if  they  keep  a  reserve  of  sulfa..   We  have  had  colonies 
for  3  to  U  years  without  them  taking  the  infection.    Some  bee  men  have  been  afraid 
sulfa    v/ould  be  used  1  or  2  seasons  until  the  yard  was  clean  and  then  the  keepers 
would  cease  and  the  colonies  would  be  eaten  up  with  carry-over  disease. 

Mr,  Hazeman  then  used  slides  and  showed  pictures  of  his  comb  where  the  colony 
.had  originally  died  out  and  after  a  single  treatment  the  same,  comb  had  been  used  for 
9  years  without  any  disease  showing.    Missouri  is  urging  bee  keepers  to  use  sulfa 
continuously. 

C,  J.  lolstrom, 

We  do  not  have  too  much  to  add  since  we  are  concerned  r?ore  with  the  regulatory 
phase.    We  have  seen  marvelous  results  with  the  treatments.    The  new  strain  of  EFR 
was  found  for  the  first  time  in  1952  in  2  yards,     '"e  followed  ;,ioff ett' s  recommenda- 
tions with  good  results.    Dr.  Hazeman  said  that  in  some  colonies  disease  does  not 
re-occur. 
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Question;    Can  you  say  that  for  all  colonies? 


Leonard  Hazeman;  No« 

,  C«  Jo  V.olstroin;    This  is  what  makes  it  hard  for  the  regulatory  man.    We  can't 
get  100%  clean-up ,    iviost  keepers  are  feeding  it  as  a  Drecaution.    'here  v/e  do  find 
disease,  they  have  only  10  days  to  clean  it  up.    '.Ye  have  found  some  yards  v/here  it 
was  cleaned  up  one  year  but  has  broken,  out  the  follov/ing  year.    If  all  beekeepers 
used  adequate  precautions,  it  v/ould  be  all  right  but  we  do  have  some  sloppy  keepers. 
Generally,  sulfa    has  been  a  boon  to  beekeepers  in  Nebraska.    It  ^as  hot  and  dry  in 
1953  and  we  had  no  reports  of  nosema.    However,  2  j-ears  _ago  we  had  quite  a  bit.  Llin- 
nesota  has  experimented  with  nosema  and  has  had  good  results.    ( 'i/olstrom  did  not 
mention  what  was  used.) 

W..  V/.  Frarklint 

'At  Hays  last  year  vire  lost  2h  out  of  26  colonies  from  nosema. and  lost  them  fast. 
It  viras  a  cool,  wet  spring,    .'.'e  carried  on  some  tests  in  195l,  usinr  over-coats  or 
winter  packing  cases  on  the  colonies.    All  of  the'm  came  through  Mvet,    In  1952-53 
we  wintered  some  v^fith  the  entrance  reduced  at  .the  top  opening,  some  without  top  opening, 
and  some  ^r/ith  the  bottom  board  reversed.    It  was  a  dry  STDring  and  we  found  no  differ« 
ence  whatsoever.    No  nosema  at  all  was  found,     "e  did  have  5  packages  come  in  and  they 
vifere  the  only  ones  showing  the  disease. 

Wheat  3tim  .q.iwfly  ~  R.  Fainter 

Recently,  the  Director  of  the  Elxperiment  Station  asked  v/hy  the  map  showing  the 
stem  sawfly  distribution  came  to  the  Kansas  line  and  stopped,    we  made  trips  out 
through  the  State  and  collected  adults  in  12  counties  in  north-central  Kansas  in  June, 
on  Agropyron  smithii.    In  July,  on  another  trip,  we  collected  larvae  in  the  stems  in 
12  counties.    We  found  adults  uncommon  in  A*  smithii  but  found  the  larvae  in  the  stems. 
Dr.  Painter  then  showed  slides.    No.  1  the  stems  of  infested  western  wheat  grass 
v/ere  cut  out  and  brown  as  compared  to  the  normal  green  stems.    He  statt'd  that  he 
found  no  more  than  10^  infestation  in  the  heaviest  area.    Slide  #2,  he  pointed  out 
that  the  damage  -vas  very  similar  to  the  girdling  compared  to'  the  southwestern  corn- 
borers.    Slide  #3>  showed  the  larvae  in  the  stem.    He  stated  that  in.;;raany  places 
tne  western  wheat  grass  grows  in  cultivated  wheat  but  in  no  case  did  they  find  the 
wheat  infested,  .  . 

lylosiac  in  wheat  -  H..  Fellows;  •  < 

There  are  7  different  kinds  of  mosiac  in  wheat.    Today  we  are  considering  the 
yellow  streak  mosiac  since  it  has.  the  apotli^^ht  at  the  rresent  time,  due  to  the  fact 
that  it  has  caused  heav^.-  losses.    .Ve  do  not  l<no\{  tv<Q  much  about  it.    Losses  probably 
occurred  from  mosiac  in  the  vast  but  were  not  reco?nized»    This  mosiac  is  confined 
to  the  drier  regions  -  in  Kansas,  the  western  half.    How  can  you  tell  if  plants  are 
infected?    It  is  hard  to  describe.    There  is  a  riattern  of  color  -  liqht  and  dark 
green  streaks.    The  only  positive  identification  is  to  transmit  it.    Take  a  few 
leaves  of  a  suspected  plant,  grind  them  up  in  crucible,  rub  the  juice  over  the. 
healthy  plant  and  if  in  10  days  the  plants  show  s^-mptoms  you  know  you  have  the  disease. 
Vi/e  have  2  new  greenhoiysee    at  Manhattan  for  studj?-.    There  is  a  Federal  entomologist, 
a  plant  breeder,  and  Dr«  Painter  working  with  us.    For  2  years  we  worked  ■'with  aphids 
and  the  greenbug,  which  had  been  mentioned  in  the  literature  as  a  carrier,  -we  had  no 
results  with  any  of  these  under  any  conditions  of  heat,  cold,  single  individuals,  or 
colonies.    Vi'e  also  tried  the  t^^o-spotted  mite  and  cinchbug  without  results.^  Last 
year,  some  of  the  check  plants  in  the  greenhouse  showed  symptoms  and  we  suspected  the 
leaf hopper  but  had  no  results. 
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Dr,  Fellows  then  asked  Dr.  Painter  to  discuss  the  insect  phase,©  ■ 
R*  H«  Painter; 

Our  Miork  at  Manhattan  ./as  conducted  as  a  team.    The  team  v/as  composed  of  Dick 
Connan,  U.  S.  D.  A.,  Dr,  Fellov/s,  our  State  pathologist,  and  Dr^  Smith  of  the 
Agronomy  Department,  and  myself.    In  all,  v\fe  tested  about  70  insect  species,,  ■/'e 
had  advance  nevi^s  from  Letheridge,  Canada,  that  they  had  transmitted  mosiac  with  the 
Eriophyid  raite,  Aceria  Tulipae»    This  '.vas  confirmed  in  Kansas  and  Nebraska o  The 
mites  are  very  minute,  being  barely  visible  in  the  10-pov;er  lens,    A  single  mite  can 
transmit  the  disease. 

Dr»  Painter  then  used  slides.    #1  shovted  the  long  slender  m.ite  and  he  started 
that  on  wheat  the  flag  leaf  curls  over,  making  a  very  good  habitat  for  them, 

.Question;    Is  the  curling  due  to  the  mite? 

Answer;  I'm  not  sure  but  apparently  it  is.    These  mites  are  very  difficult  to 
cage,,    They  can  crav;l  out  through  the  grooves  on  the  leaves,    v^here  do  mites  go  in 
the  summer?    We  found  them  on  A*  smithii  in  the  whorl  of  the  non-fruiting,  columns c 
They  were  found  commonly  in  2i+"counties  b^r  myself  and  in  other  counties  by  other 
workers o    i'.'lro  Keifer  of  the  California  Department  of  Agriculture  identified  them  for 
us»    Vje  were  able  to  transfer  them  to  vifheat  fjroni  A<,  smithii  by  brush  and  by  wind, 
using  a  fan.    Viie  still  do  not  know  how  the  mites  get  the  m.osiac  disease «■  A,  srithii 
is  apparently  immune.    At  the  present  time,  ^e  know  that  both  the  mites  and  mosiac 
are  present  in  volunteer  wheat  in  Kansas « 

Dr.  Fellovjs;   :  

We  take  an  entomologist  along  on  our  survey.    ^'Ve  have  found'  the  mite  only  in 
the  areas  ^'here  mosiac  occiurs  and  not  to  any  extent  outside. 

Question  liickle:  Is  this  mosiac  a  seed-borne  disease? 

Answer:  Fellows;    Ko.    Nor  are  any  of  the  other  mosiac  of  wheat  seed  borne. 

Questions    Uow  important  is  the  disease?  "'  '  "• 

Fellov/s;    This  is  difficult  to  ansi/uer.    ''ve  are  trying  to  find  the  correlation 
between  the  stunting  and  mosiac.    I  will  say  that  in  19k9"^^e  estimated  a  l5  million 
bushel  loss  in  v/estern  Kansas  c 

Question;    How  did  he  find  the  mite  in  Canada? 

■  AnsT/yer:    Painter:    He  kept  using  smaller  and  smaller  mesh  cages  until  he  ^as 
able  to  keep  the  mite  off  of  the  plants."  There  is  a  possiblity  that  the  miite  may  be 
carried  from,  one  plant  to  another  by  insects.    The  mite  has  been  described  from  tulip 
and  rfarlic.    We  don't  know  vvhat  the  other  hosts  are*    Occasionally  we  found  it  grov/ing 
on  other  grasses  in  the  greenhouse* 

Question:    Has  the  soil  been  sampled  for  the  presence  of  these  mites? 

FelloYifs:    rfe  had  considered  that  and  in  our  tests  we  used  sterilized  soil. 

Stored  Grain  Insects  -  H.  H.  Walkden* 


At  the  present  time  the-  Bureau  is  testing  the  performance  of  insecticides  for 
long  time  protection  of  corn.    They  are  being  placed  in  streams  of  grain  as  bins 
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are  filled,    Pyrethrins  in  different  formulations  in  water,  Ryania  and  lindane  are 
being  tested.  At  present  they  have  600,000  bushels  of  shelled  corn  and  200,000  of 
y/heat  treated.    Some  materials  confer  odors.    Any  foreign  materials  are  of  concern 
to  the  pure  food  people,  and  their  final  useage  must  be  approved  by  them, 

Vv'illiam  Finlay;    Ryania  has  promise  as  a  grain  protectant.-,    Some  samples  under 
study  have  shovm  no  deterioration  in  ten  years.    It  is  non  toxic  to  humans  at  the 
low  levels  as  needed  on  grain.    A  number  of  tests  are  now  under  way.    It  can  be  ap- 
plied only  as  a  dust  or  water  susoension.    In  grain  it  is  being  used  as  100  percent 
material,  6  pounds  to  100  bushels  of  grain, 

R.  T»  Cotton?    Dr,  Cotton  .discussed  efforts  being  taken  to  protect  southern 
grovm  corn  from  the  rice  weevllo    Field  infestation  are  difficult  to  hanole.    In  some 
cases  the  field  infestations  may  run  as  high  as  65  to  90  percent  at  harvest-  Corn 
must  be  harvested  early  and  a  quick  kill  must  be  secured  to  save  the  corn.  r.-ork 
under  the  Hickory  Head  project,  a  cooperative  effort,  in  southern  Georgia  was  dis- 
cusseda    Most  growers  do  not  shell  and  have  poor  cribs.    The  variety  Dixey  18  shows 
some  resistance o    The  Hickory  Project  calls  for  education  and  sanitation  as  well  as 
the  use  of  chemicals.    The  clean-up  of  all  bins  before  tasseling  of  corn  is  being 
urged,  also  the  treating  of  all  old  corn  and  the  bins  with  pyrenone  preoarations. 
After  harvest  all  bins  are  again  treated.    This  program  keers  the  infestation  from 
increasing  over  that  of  the  field.    Further  improvement  must  depend  upon  reducing 
the  field  infestations.    In  Kansas  and  Colorado  there  is  no  infestation  of  corn  or 
wheat  in  the  fields c 

Thursday  9  A»i". 
Philip  Ston,  Chairman   

Cattle  Grubs  -  H.  C.  Severin 

VJe  started  our  cooperative  project  on  cattle  grub  control  5  years  ago.  Coopera- 
tors  included  the  Entomology  and  Animal  Husbandry  Departments  and  the  Bureau  of 
Animal  Industry.    Both  si-^ecies  of  cattle  grubs  occur  in  South  Dakota.    H,  lineatum 
occurs  in  all  of  the  state  except  the  eastern  third,    H.  bovis  is  state-vjide,  in- 
cluding the  eastern  thi>"d.    The  first  grubs  begin  to  appear  at '  the  end  of  December 
(H.  lineatum).    The  peak  for  this  species  is  in  Iviarcho      Ho  bovis  occurs  later,  the 
peak  being  late  April  or  Maj^,    The  abundance  of  each  species  varies  with  the  year  and 
the  locality.    There  is  much  fluctuation.    Sometimes  H.  bovis  is  the  predominant 
species  and  sometimes  Ho  lineatum.    /Vhen  we  started  our  project  we  did  it  on  a  small 
scale  in  2  regions,  the  'Hughes-Hyde  County  area  in  the  central  part  of  the  State  and 
in  the  Meade  County  area  of  western  South  Dakota.    The  number  of  cattle  per  tovmship 
ran  from  2,000  to  6,000,    V^e  have  increased  these  areas  each  year  until  they  now 
inclixde    1^  toifvnships  in  the  central  part  of  the  State  and  lj2  townships  in  the  western 
part  of  the  State,  involving  some  50,000  head  of  cattle.    The  number  of  treatments 
depends  on  the  luck  we  have  with  weatherc    The  biggest  hazard  is  snow  and  blizzard  con 
ditions  viMch  stop  treatments,    V.e  try  to  treat  every  30  days  starting  in  January  and 
running  up  to  h  treatments,    V;hen  the  blizzards  hit,  .^e  may  be  able  to  treat  only 
once.    In  summarizing  the  results,  we  found  that  we  were  able  to  reduce  the  ?rubs  92 
to  9h%  in  the  central  part  of  the  areas  treated  and  this  was  reduced  as  we  approached 
the  periphery.    High  pressure  sprayers  were  used.    As  an  inducement  to  ranchers,  v/e 
furnished  the  rotenone,  delivered  at  no  cost  to  them.    Sometimes  we  actuallj'-  treated 
his  cattle.    This  year  we  intend  to  turn  the  program  over  to  the  ranchers  and 
Extension  Service.     Ve  will  folloav  the  proeram  for  the  r.ext  fev/  years.    It  has  been 
a  paying  proposition  as  an  e^'perimental  'pro7ram.     'e  don't  know  how  it  a'HI  operate 
when  we  pull  out.      "'6  think  we  have  a  poor  control  in  South  Dakota  when  vwe  must 
depend  entirely  on  spraying  in  the  /winter  and  soring.    Cooperation  is  hard  to  ret. 
i'Ve  have  beer  investi'^ating  the  possibility'-  of  internal  medication  and  so  has  the 
BE'^cPQ  and  du  Font,    du  Font  has  pulled  out  of  this  project  and  the  Bxireau  is  doing 
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very  little.    This  is  a  long,  long  propram. 

Question;    h'hat  happens  to  grubs  that  drop  out  under  blizzard  conditions  -  do 
they  survive? 

Severin;     I  vvill  refer  that  question  to  Robb  because  they  have  done  a  lot  of 
v;ork:  in  ji'.'yoming. 

Robb;    The  men  who  did  the  work  on  cattle  rrubs  are  not  here  so  I  hesitate  to 
report  on  this,    HoY/ever,  Dr.  Pfhadt  found  that  a  large  percentage  of  the  grubs  that 
emerged  came  through  unless  they  fell  on  frozen  or  solid  eround.    Many  of  the  grubs 
that  were  able  to  cravvl  under  som.ething  to  hide  cam.e  through  the  winter  and  emerged 
as  flies. 

i  '     Question;    Did  you  try  anything  besides  rotenone?  .  .   

Severin;    Yes,  we  tried  many  chemicals  but  rotenone  is  the  best  and  safest.  'Ye 
could  see  no  results  in  using  sulfur  in  combination  with  rotenone. 

Question; .  "'hat  is  the  basis  of  your  control  of  92-9ii^? 

Severin;     '■■e  compared  calves  \;ithin  the  treated  area  virith  those  outside*    You  ■ 
can't  compare  one  year  vj^ith  another  because  there  is  too  much  variation. 

Question;    Does  92^9h%  mean  that  many  cattle  will  be  free  of  grubs? 

Ansi<v'er;  .  No.    The  cattle  will  still  have  some  grubs. 

Question;    V'/hen  did  you  apply  the  internal  medication? 

Anstfer;    '/Je  are  just  beginning  this  work.    The  first  problem  is  to  find  the 
proper  drug.   .  ,  •  , 

T.  R.  Robb  then  asked  Dr.  Severin  to  discuss  the  losses  at  the  packing  plant  as 
reported  in  a  recent  meeting  in  Iowa.    Robb  said  that  if  you  can  show  a  farmer  he 
will  make  money  by  treating  he  i/d.ll  do  it,  othen/»ise,  he  is  hard  to  convince'.  Dr. 
Severin  said  that  Harry  Boits  made  the  statement  in  this  meeting  that  the  average 
loss  viras  30^  per  animal  in  the  packing  plant.    Robb  brought  out  that  the  farmers  are 
not  getting  any  price  increase  for  treating  cattle  and  that  a  .single  treatment  vjill 
cost  approximately  30^  and  requires  the  farmer's  time. 

Severin  stated  that  the  packers  are  anxious  to  have  grubs  treated  but  the  packer 
hesitates  to  pass  on  any  price  increase  to  the  rancher. 

Question;    Just  what  damage  do  the  ?rubs  do? 

Ansv>fer;    Sever;Ln;    '/"e  found  one  dead  animal  and  that  animal  contained  600  erubs. 
In  our  feedlot  experiments  where  we  Yjeighed  the  animals,  we  could  find  little  dif- 
ference in  weight  gain  betv;een  the  grub-free  cattle,  those  hayin'?  a  moderate  number, 
and  those  having  a  heavy  infestation  of  grubs.    The  "losses  occiir  from  the  trimmings 
in  the  packing  house  and  in  the  hides. 

There  was  then  considerable  discussion  on  i/jhgjt-her  the  p-rub  proe'ram  y/as  worthv/hile. 
One  comment  brought  out  that'  300  per  animal  is  not  a  very  serious  loss  at  the  price 
cattle  have  been  the  last  few  years. 

Severin  answered  and  said  that  30^  is  aji  average.    It  defends  .entirely  upon  the 
animal.    Heavily  irifested  animals  will  have  to  be  heavily  trimmed. 


-19- 


Mr,  Dean  brought  in  the  comment  that ^one  man,  who  has  the  backing  of  the  tan- 
ners, claims  to  be  able  to  control  grubs  by  feeding  minerals.    He  asked  if  Dr.  Severin 
would  be  interested  in  doing  some  work  and  Severin  emphatically  replied  "To."  Dean 
said  this  man  wants  to  find  somebody  to  work  on  the  problem. 

Allen  Leranon  of  the  Pureau  of  Chemistry  has  examined  many  hides  and  said  there 
was  a  big  difference  in  the  damage  where  the  mineral  supplement  was  fed. 

Question  to  Dr.  Severin;    Are  ygu  familiar  with  the  injection  v;ork  at  Kerville? 

Severin;    Yes.    iVe  sent  a  man  down  to  work  for  2  months,    '"'e  are  not  optimistic, 
'/hen. we,  talk  about  this  we  should  keep  a  tongue  in  the  cheek. 

Rice-land  mosquitoes  -  F,  E.  Aihitehead 

There  are  many  advantages  and  some  disadvantages  in  specialization.    People  as- 
signed to  mosquito  work  are  apart  from  entomology.    I  ass^jme  that  the  group  has  read 
ray  recent  publication  on  rice-land  mosquitos  but  so  far  I  haven't  found  anyone  here 
who  nasi 

Rice  is  a  relatively  new  crop  in  Arkansas.    It  was  tried  for  the  first  time  in 
central  Arkansas  in  the  Grand  Prairie  in  IpOli.    In  that  area  of  Arkansas  up  until 
that  time,  they  couldn*t  find  a  crop  suitable  except  prairie  hay.    The  first  suc-r 
cessful  rice  crop  grown  in  I9OI4  produced  I4O  bushels  per  acre  in  a  small  area.  Now 
rice  production  has  expanded  to  one-half  million  acres  in  Arkansas  and  into  the 
eastern  third  of  the  state.    In  the  cotton  areas,  the  colored  people  virill  no  longer 
vi'ork  for  fl.OO  per  dav  so  the  farmers  have  looked  for  some  crop  which  requires  less 
labor.    Rice  seems  to  be  the  answer.    Mississippi  nov/  grows  several  thousand  acres 
of  rice,  re-olacing  cotton.    There  are  many  ways  to  grov/  rice.    Typically,  the  ground 
is  plowed  in  the  spring,  sown  K/ith  grain  drills,  and  then  levies  are  thrown  up.  The 
rice  is  flooded  when  it  is  about  6  inches  tall;  h  or  ^  .veeks  later  the  rice  is  drained 
and  the  ground  dried  out.    It  is  then  re-flooded  and  the  water  held  on  it  up  to  harvest 
time.    More  recently,  the  sov>rinr  is  done  in  the  v>rater.    The  ground  is  preT^ared,  levied, 
flooded,  and  then  sown  by  airplane.    In  fact,  much  of  the  farming  is  done  by  plane 
in  this  area.    Lespedesia,  .jhich  is  sown  in  winter  oats  by  airplane,  fits  Virell  into 
this  rotation.    Even  the  Army  worm  outbreaks  in  oats  are  treated  by  airplane  spraying. 
9C/0  of  the  fertilizer  is  applied  bj  plane.    The  draining  and  re-floodine  is  very 
favorable  for  the  mosquitos.    About  9'^%  of  the  m.osquitos  are  -.vhat  -;e  call  temporary 
v\rater  mosquitos.    The;^  lay  eggs  on  the  mud  Vi^here  the  vvater  has  been,  and  when  the 
land  is  reflooded  hatch,  spend  U  days -as  larvae,  2  days  as  pupae,  and  emerge  as  adults r 
If  all  of  the  rice  in  an  area  could  be  sown  at  the  same  time,  there  v;ould  be  no 
problem.    Ho^^ever,  this  can't  be  done.    It  is  a  continuous  process  from  May  to  October, 
The  eggs  being  laj'^ed  in  a  drained  field  vifhich  is  re-flooded  is  ideal  for  mosquito 
breeding.    For  60  days  it  is  a  heaven  for  the  temporary  v/ater  mosquitos.    In  a  single 
night,  using  a  New  Jersey  trap,  I  have  collected  a  gallon  jug  of  mosquitos. 

At  the  height  of  mosquito  populations,  9^%  of  the  r^opulation  is  composed  of 
Psorophora  conf inis  and  the  P.  discolor.    Other  mosquitos  involved  include  Anopheles 
quadrimaculatus  and  no  malarTa  has  been  reported  in  3  years. 

There  is  a  very  small  population  of  Culex  guinquef asciatus ,  the  southern  house 
mosquito,  and  some  Psoroconf inis  cilia ta^    In  the  1930' s  Kerb  Swartz,  nov^  at  Cornell, 
did  some  work  and  found  that  emulsifiable  oils  in  the  fields  would  prevent  outbreaks. 
He  also  v/orked  on  the  life  histories.    Dr.  Horsiall  mixed  DDT  and  fertilizer,  ap- 
plying this  from  the  air  ..'hen  the  ground  was  dry.    If  we  could  do  this  in  all  fields, 
we  could  lick  the  problem.    However,  at  the  nresent  time,  about  90^j  of  the  fertilizer 
used  is  sodium  nitrate.         Since  the  Texas  City  disaster,  the  manufacturers  will  not 
mix  the  sodium  nitrate  v;ith  DDT  so  this  is  out  of  the  picture  at  present.    Such  v^as 
the  situation  mhen  I  started  this  work  in  19ii8« 
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In  19l-i6-l47  scientific  papers  cit6d  the  use  of  hand  dusters  and  fopc^ing  machines 
applying  small  amounts  of  DDT  with  good  results,    v.'e  used  ud  to  1  lb.  per  acre  with 
erratic  results,    ''fie  tried  in  small  plots  to  simulate  airplane  application.  The 
first  year  gave  very  erratic  results.    We  noted  that  the  best  controls  were  obtained 
in  the  more  open  fields.      here  the  foliage  was  dense  and  the  insecticide^  did  not 
reach  the  v/ater,  the  results  were  poor.    The  following  year  we  tried  other  insecti- 
cides in  2kx2h  ft.  plots.    Fe  m.ixed  the  insecticide  with  2  gals »  of  water  and  applied 
it  with  sprinkling  cans.    Many,  many  of  the  plots  showed  lOd  controlo    Fe-checks  of 
this  same  treatment  gave  us  the  sam.e  results.     Ve  did  not  attempt  to  :-^rade  the  insec- 
ticides as  to  cost  or  strength.    Dieldrin  gave  the  best  results.    In  field  applica- 
tions, using  airplanes,  one  field  was  treated  and  an  hour  later  there  was  a  2-inch 
rain,    we  checked  it  and  found  not  a  single  larva.    Ordinarily,  our  counts  are  made 
on  the  basis  of  10  samples  with  a  13  inch  cylinder.    This  particular  field  viras 
sampled  60  times.    On  the  same  flight,  another  field  received  a  li:?-ht  shower  and 
when  the  field  v»ras  sampled,  it  too  was  almost  100/2  control,-.    On  the  other  hand,  in 
the  heavier  foliage,  the  results  were  not  as  good.    Late  in  19h9  vife  used  ^O-mesh 
Attaclay  particles  v/hich  were  treated  by  dissolving  the  insecticide  in  xylene  and 
sprayed  on  the  attaclay.    These  were  then  spread  on  ^  canvas  to  dry.    Vihen  we  put 
them  out  we  had  poor  results,  less  than  Sl%  control*    '/e  noted  that  the  granules 
remained  firm  and  hard  and  failed  to  release  the  toxicant* 

During  the  winter  we  worked  on  other  tj-pes  of  granules*    '-1/e  used  a  mixture  of 
fine  clay,  sawdust,  and  p-round  rice  hulls,  making  a  mud  which  vras  soread  on  canvas. 
Then  the  canvas  was  turned  upside  down  on  ordinary  l6-mesh  window  screen.    After  this 
was  dry,  the  granules  were  scraped  bff^.      V/e  also  used  granules  of  bentonite.  Ben- 
tonite  absorbs  much  water  and  disintegrates  rapidly.    These  v;ere  used  in  19^0  with 
marvelous  results.    They  were  applied  ahead  of  the  second  flooding o    We  did  find 
that  the  control  v;as  most  effective  at  the  head  of  the  field  apparently  due  to  the 
insecticide  being  carried  out  by  the  water.    Mow  we  wait  until  the  vrater  has  started 
over  the  field  before  the  granules  are  applied.    We  have  found  that  S6vera"l  insecti- 
cides give'  control. 

In  19^1  «ve  conducted  a  demonstration  in  a  3h  sq.  mile  area  which  was  more  or  less 
surrounded  by  forests.    There  were  a  couple  of  gaps  in  the  trees  which  permitted  an 
influx  of  mosquitoes* 

'Usually  the  earliest  build-up  of  mosquitoes  is  about  July  1,  -  .  Ho'i/Vever-,  ■  in  1951 
May  was  a  warm  dry  month.    (By  way  of  explanation,  rice  won'^t  come  up  v/hen  planted 
in  dry  ground  or  it  v^on't  germinate  after  the  ground  is  flooded  \¥hile  the  rice  is 
undergrounds    The  growers  will  plant  the  rice  and  then  flush  .the  land  with  -wster, 
taking  it  off  quickly  so  as  to  get  a  stands)    The  warm  weather  during  ^iay,  plus  the 
flushing  produced -a  heavy  mosquito  population.    The  vi^eather  vras  favorable  for  fight- 
ing them  and  we  reduced  the  population  but  then  showers  came  and  the  population  im- 
mediately went  .up.  .  In'addition,  there  was  about  a  50%  increase  in  the  acreage  of 
rice.    In  this,  the  lightly  infested  fields  were  not  treated.    In  a  situation  like 
this,  you  don't  get  control. 

In  1952,  we  'worked  on  the  amounts  of  insecticides.    We  have  been  using  l/5  lb. 
.dieldrin  per  acre  but  we  found  that  l/20  lb.  was  satisfactory.    In  1951,  "Je  found 
that  2/5  lb.  DDT  was- very  satisfactory,  ■'i'e  feel  that  we  can  get  the  cost  to  less 
than  il  per  acre,  but  the  application  and  keeping,  track  of  the  fields  is  the  most 
costly  (the  best  time  for  control  is  the  first  or  second  day  after  the  v/ater  flow 
starts ,' following  drainage).    The  reason  rice  fields  are  drained  is  to  control  the 
rice  water  v/eevil  larvae  which  the  farm.ers  call  maggots.    Vhen  the  fields  are  first 
flooded,  the  adult  weevils,-  vnhich  are  very  small,  swarm  in,  lay  eergs,  and  then  the 
maggots  feed  on  the  roots.    In  severe  infestations,  all  of  the  roots  may  be  eaten 
off.    They  compl'ete  their  feeding  in  ii-5  vireeks.    During  this  time,  the  rice  turns 
yellow  but  if  not  completely  destroyed,  the  rice  will  gro^v  new  roots  and  oroduce  a 


crop.    Alloviring  the  ground  to  dry  out  kills  the  maggots  and  then  it  can  be  re-flooded. 
We  ran  a  fe»\f.  preliminary  tests  on  the  control  of  this  weevil,  using  soil  treatments. 
Vi/e  applied  the  insecticide  at  the  rate  of  ^  lb.  per  acre  on  the  cround  ahead  of  the 
first  flooding.    The  results  were  promising.    This  would  be  cheaper  than  draining 
and  re-flooding  a    There  are  3  or  It  chemicals  that  look  good  but  our  data  are  not  yet 
complete. 

Question;    Have  you  tried  the  chemicals  in  the  irrigation  v/ater? 

Ansvjert    Yes,  but  they  don't  carrj^  out  more  than  200  yards  bejond  where  they  are 
put  in. 

Question:    Does  pellated  material  give  out  the  insecticide  over  a  period  of 

time? 

Answer:    Very  short,    Bentonite  breaks  up  very  rapidly,    '"fe  found  that  Y:e  could 
treat  with  airplane  in  svmths  20  feet  arart  and  get  control  in  the  areas  between  the 
swaths.    In  most  mosquito  abatement  areas  3''ou  have  a  high  ■concentration  of  people 
but  Arkansas  is  the  opposite.    There  are  large  farms  with  a  small  population.  Tax 
money  available  is  not  enough  for  an  abatement  district. 

Question:    On  the  v.eevil,  is  the  |  lb.  of  insecticide  in  the  soil  applied  by 
airplane  and-.then  disced  in?  , 

, Answer;    No.    The  ground  is  prerared,  -the  rice  sown,  the  levies  made  ready  for 
the  application  of  v/ater.    It  doesn't  seem  to  work  if  placed  in  the  rround.    We  tried 
a  fertilizer  attachment,  placing  the  insecticide  above  the  seed,  and  it  does  not 
work. 

Question:    Does  this  control  also  control  mosquitos? 

Answer ;     If  we  could  control  the  maggots  and  didn't  have  to  drain,  v/e  would  not 
have  a  mosquito  problem,  . 

Question;    Vifhy  do  you  drain  the  fields  then? 

Answer:    A  blight  disease  occurs  in  about  S%  of  the  area  virhich  is  serious  and 
is  controlled  by  draining.    You  know  that  farmers  seem  to  operate  in  cycles.    At  the 
present  time,  the  practice  is  to  drain  the  rice.    Rice,  v\fhen  it  turns  yellow  regard- 
less of  the  cause,  is  said  by  farmers  to  be  attacked  by  the  root  vfeevil.    This  is 
not  always  the  case.    The  Experiment  Station  has  been  somewhat  behind  but  they  are 
going  to  conduct  some  experimental  vjork.    We  feel  that  if  the  maggots  are  controlled, 
the  yields  would  be  much  better  by  continuous  flooding  process, 

Ectroparasites  of  Rodents  in  Relation  to  Rodent-Borne  Diseases 

Harvey  Mori an 

It  has  been  established  that  plaaue  is  an  endemic  disease  of  rodents  in  the 
western  states.    A  few  j'-ears  ago  it  seemed  desirable  to  discontinue  survey  v/ork  in 
favor  of  ecological  study.    Accordingly,  the  Communicable  Disease  Center  started  a 
field  study  in  Santa  Fe  County,  Nevj  Hexico  where  both  human  and  rodent  plague  had 
been  demonstrated.    The  objective  of  the  study  v;as  to  further  elucidate  the  eride- 
miology  of  plarue  so  that  eventually  we  would  learn  enourh  about  the  rodents  and 
their  extoparasites  that  vve  vvouldbe  able  to  see  the  weak -points  in  the  chain  of  trans- 
mission and  eliminate  the  spread  of  plague  to  humans. 


The  method  of  study  has  consisted  of  live-trapping  rodents.    Trap  lines  were 


-22* 


run  once  a  week,  the  animals  were  toe-clipped,  and  after  examination  released  at 
the  point  of  capture.    In  the  laboratory,  estoparasites  -vere  removed,  the  animals 
weighed  and  observations  on  reproduction  recorded.    Vve  have  done  som.e '  f;tudy  of 
rodent  nests  as  time  permitted  -  it  hasn't  been  very  extensive «.  Dro  Stone  has  told 
you  the  numbers  of  arthropods  that  are  obtainable  from  a  rodent's  nest  are  tre- 
mendous*   It  usually  takes  me  about  a  week  to  sort  out 'the  material  that  we  get 
through  the  Berlese  funnel  from  a  single  wood  rat's  nesto 

In  addition  to  our  regular  weekly  trappings  at  our  main  study  area,  we've  under- 
taken some  surveys  in  surrounding  areas  in  the  county.    In  April  v/e  picked  up  a 
large  pool  of  fleas  from  deer  mice  that  proved  positive  for  plague.    Our  mrasites 
are  sent  to  the  San  Francisco  laboratory  for  examination' so  it  vias  the  middle  of 
May  before  we  l<new  .ire  had  found  plague.    We  returned  to  the  area  where  the  deer  mice 
were  collected  and  began  a  more  systematic  series  of  collections  to  obtain  more 
definite  information  as  to  species  of  ectoparasites  and  the  rodents  that  might  be 
involved  J    Viie  found  l5  positive  pools  subsequent  to  the  original  one.    They  all 
occurred  in  late  Maj'  and  early  June.    Collections  since  then  have  all  been  negative. 
Of  course  we  want  to  realize  that  negative  results  don't  necessarily  mean  a  lack  of 
plague,  but  just  a  lack  of  having  found  it.    It  appears  that  we  had  a  smoldering 
epizootic  that  may  hive  eliminated  itself  during  the  course. of  our  observations. 

From  May  20  to  August  18  we  examined  2  ground  squirrels  (Citellus  variegatus), 
6  Ord  Kangaroo  rats  (Pipodomys  ordi),  1  bannertail  kangaroo  rat  (Dipodom^/s  specta- 
bilis),  5  long-eared  chipmunks  (Eutamias  ouadrimac-ulatus ) ,  71  v/hite-throat"ed  woocbrats 
(Neotoma  albigula),  30  white-footed  mice  (Peromys'cus  Teucopus);,  5  deer  mice 
(Peromyscus  maniculatus) ,  191  Finon  mice  (Peromyscus  truei),  and  ii5  western  harvest 
mice  CReithrodontom.ys  megalotis) ,    Plague  infected  fleas  vifere  taken  from  at  least 
three  pinon  mice,  two  harvest  mice,  -two  wood  rats,  and  one  each  of  the  ground 
squirrels,  deer  mice,  arid  "white-f ooted  mice. 

Plague  infected  fleas  included  Hoplopsyllus  anomalus  from  a  ground  squirrel, 
Monopsyllus  v«"agneri  from  pinon  mice,  deer  mice,  and  harvest  mice:  Orchopeas 
Leucopus  from  pinon  mice,  white-footed  mice,  and  harvest'  mice;  Or  choreas  sexientatus 
neotomae  from  the  white-throated  wood  rat;  Per omysc opsylla  hesperomys  a'delpha 
from  pinon"  mice,  deer  mice,  and  white-footed  m.ice;  and  Sten'istom.era  (Liochaeta) 
macrodactyla  from  a  wood  rat. 

The  ratio  of  infected  fleas  to  the  total  number  tested  was  small.  Disregarding 
the  pools  containing  large  numbers  of  fleas  taken  from  six  or  more  individual  m.ice, 
112  Me  vifagneri  were  tested  in  32  pools.    Only  three  pools,  containing  a  total  of  11 
fleas,  were  found  to  be  infected.    Only  two  of  35  Orchopeas  Leucopus  vifere  found 
infected.    In  contrast,  plague  or~anisms  v^jere  isolated  from  each  of  the  three 
tested  Per omysc  opsylla  hesperomys  adelpha  and  the  single  Stenistomera  macrodactyla. 
These  are  the  first  records  of  naturally  pla(?ue  infected  P.  K,  adelpha~and  S. 
macrodactyla.    The  failure  to  demonstrate  infected  fleas  ¥aken  from  the  area  after 
June  11  coincided  with  the  gradual  reduction  in  the  number  of  pinon  mice  infested 
with  Monopsyluss  wagneri  as  well  as  the  beginning  of  the  summer  high  tem.peratureso 
Infestation  of  pinon  mice  was  tabulated  for  six  periods, each  of  two  weeks  or  less. 
Listed  in  order  from  May  to  August,  the  percentages  of  mice  infested  with  V.  vj-agneri 
were"  62,  35,  23,  22,  UO,  9  and  the  average  number  of  fleas  per  mouse  examined  were 
3.3,  1.5,  loh,  1.2,  0.3,  and  0.2. 

Finding  plague  is  a  matter  of  chance.    The  probability  is  increased  by  extensive 
•survey.    After  we  found  plague  and  looked  the  area  over  more  carefully,  we  did  find 
that  there  v;ere  quite  a-  number  of  v;ood  rat  houses'  that  had  been  abandoned  and  there 
was  some  indication  that  the  population  of  wood  rats  was  reduced  over  v/hat  it  had 
been.    That's  one  of  our  diff icultues,  we  don't  know  at  what  point  in  the  epizootic 
outbreak  that  we- enter  the  picture;  whether'  its  early  or  late  or  right  in  the  middle. 
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There  are  probably  more  things  unknown  than  are  known  about  the  disease  in  rodents. 

Question;     Is  there  any  indication  that  virulence  varies  from  period  to  period? 

Answer;     1  don't  know  v;hether  there  is  or  not,    I  certainly  wonder  about 
virulence  and  susceptibility.    Also  we  wonder,  for  example,  if  quite  a  number  of  these 
rodents  do  not  survive  rather  than  die  with  plague,,  and  we  wonder  if  v/e  shouldn*t 
define  the  primary  reservoir  as  one  v^here  the  animals  survive  rather  than  one  "k/here 
there  is  a  noticeable  dying  off  of  animals. 

Question;  Y)e  have  been  interested  in  the  fleas  that  would  defecate  and  all  the 
different  species  of  fleas,  mites  and  lice  that  would  feed  on  this  and  have  v/ondered 
if  passing  through  those  might  increase  vir'olence? 

Answer ;  Yes,  I*ve  wondered  about  that  too,  I'He  don't  knov/  the  mites  transmit- 
ting  plague*  The  pools  of  mites  we  have  sent  in  during  the  past  two  years  have  yet 
to  produce  positive  results,  however,  I  don*t  see  any  reason  vmy  any  arthropod  that 
sucks  blood  is  not  at  least  suspected  as  a  vector* 

Hazards  and  Precautions  in  Usin;?  Insecticides  -  J»  M.  Magner 

(Slides  were  shown  pointing  out  many  precautionary  measures  to  be  taken) • 

The  most  im.portant  thing  of  precautionary  work  are  education  and  screening:  of 
operators.    We  should  be  sure  that  the  operators  are  competent  men  and  knov;  v/hat  they 
are  doing  and  don't  become  careless  in  handling  the  materials* 

The  British  are  way  ahead  of  us,  I  believe,  in  their  protective  care  for  the 
operator.    (A  slide  showing  the  operator  in  an  enclosed  cab).    Some  actual]^  have 
positive  pressure  in  the  cab  so  the  vapors  do  not, get  in  to  the  operator.    Te  should 
stress  the  point  of  cleanliness.,   -'hen  workers  finish  the  job  they  should  take  off 
those  clothes,  take  a  bath,  don't  smoke  while  they.'.reon  the  job,  and  certainly  wash 
their  hands  before  they  eat.    Some  of  the  more  important  items  of  apparel  in  using 
some  of  these  toxic  materials  are  vapor  and  dust  proof  goggles,  approved  respirator 
or  mask,  and  rubber  apron.    The  apron  »\rill  be  inconvenient  for  a  man  spraying  an 
orchard,  but  in  greenhouse  work  it  can  be  used  very  easily,  certainly  rubber  gloves 
and  rubber  boots.    Iviany  of  these  insecticides  that  are  in  .common  use  today  are  very 
rapidly  absorbed  into  the  skin  and  they  can  also  gain  entrance  through  the  lungs, • 
the  eyes,  and  also  through  the  elementary  tract e    A  picture  shov/ed  a  greenhouse 
demonstration  with  a  toxic  material,  the  operator  using  the  irespirator  and  goggles, 
apron,  rubber  gloves  and  boots.    The  care  of  the  respirators  is  very  important. 
Every  greenhouse  man  should  use  a  respirator.  Filters  should  be  changed  tv/ice  a  day 
and  canesters  should  never  be  used  over  eight  hours* 

After  using  a  respirator  it  should  be  thoroughly  cleaned  and  put  avvay,  prefera- 
bly in  a  paper  bag  v/here  it  vifill  stay  dry. 

One  picture  showed  a  good  example  of  very  poor  technique  in  placing  a  concentrate 
in  a  spray  tank.    You  will  find  just  ever;^'thinp  v/rong,  the  man  has  on  sandal  tyve 
shoes,  he  has  no  protective  varments,  an  old  jacket  flapping,  the  sleeves  are  rolled 
up,  his  hands  bare,  is  spilling  material,  has  a  cigarette  in  his  mouth*    I  believe 
they  had  everything-  in  that  picture  that  could  be  wrong.    Now  the  next  picture  shows 
proper  technique,  a  one  piece  s-arment,  rubber  p-loves,  eye  shields,  back  of  his  neck 
protected,  overhanging  cap,  he  is  pouring  from  a  .spout  instead  of  from  the  five  pal- 
Ion  can.    '/hen  material  is  spilled,  particularlj^  concentrate,  we  should  alv.'ays  stress 
the  point  of  proper  clean-up  after  Hoards,  thoroughly  wash  the  area  and  treat  it  v;ith 
soda  ash  or  some  other  similar  detoxicant.    lUany  times  the  operators  do  not  clean 
up  the  equipment  afterwards,  they  don't  clean  out  the  tank  and  pump,  they  don't  vyash 
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out  the  hose  line,  nor  clean  the  nozzle.    Then  another  person  comes  along  and  takes 
off  the  nozzle  and  gets  parathion  or  something  on  their  bare  hands.    In  handling 
equipment  always  remember  the  poor  mechaniCo    A  spray  rig  may  come  in  for  repairs 
with  a  quarter  tank  of  parthi on .concentration  that  may  have  a  pound- to  a  pound  and 
a  half  to  a  hiandred  gallons.    You're  all  familiar  \\i±th  moving  livestock  from  areas 
that  need  to  be  treated  but  that  point  needs  to  be  stressed  in  discussing  the  ap-  • 
plication  of  insecticides  with  farmers  o    I  believe  nov/  that  we  have  a  pretty  accurate 
knowledge  on  proper  medical  care  but  all  doctors  in  the  area  particularly  v/here  the 
phosphates  ai:e  being  used  should  be  made  familiar  with  the  antidote  and  remedies  for 
treating  people  that  have  been  exposed*    Residues  are  another  problem  which  face  all 
of  us,  who  are  trying  to. get  the  insecticides  on  the  market  and  //e  need  more  infor- 
mation on  the  timing  of  applications.    V'/e  must  work  out  analytical  methods* 

The  effects  of  materials  on  flavors  is  becoming  of  more  importance »    The  last 
point  is  phT'to-toxicity.    ^'Ve  must  become  familiar  with  concentrations  of  any  given 
chemical  that  may  cause  toxicity  in  certain  species.    Fhytotoxicity  is  important  in 
seed  treatments,  and  tuber  treatments.    We  must  keep  in  mind  the  compatability  which 
means  we  must  always  be  careful  and  check  very  carefully  all  other  materials  v/ith 
i/«/hich  a  given  chemical  is  to  be  used« 

D.  M.  DeLong:    At  previous  meetings  of  this  group,  I  have  leported  on  what  we 
'Were  doing  with  fog  applications  with  certain  organic  materials,  such  as  lindane, 
chlordane,  and  DDT.    I  am  goin?  to  give  just  a  brief  report  a^ain  upon  that  work. 
After  the  restrictions  v/ere  put  on  the  use  of  fog  materials  particularly/,  we  v/ere 
interested  in  knowing  experimentally  v^fhat  those  hazards  were  under  practical  con- 
ditions.   So  instead  of  doing  an  ordinary  experiment  of  feeding  so  much  of  these 
materials  per  unit  of  weight,  I've  approached  it  from  the  practical  standpoint  of 
using  the  fog  material  at  certain  levels  which  would  be  sufficient  for  fly  control, 
we'll  say,  in  a  building,  and  in  exposing  food  materials  then  usinc-  those 
food  Liaterials  exclusively  for  the  foods  of  animals  in  suc<^eeding  months o 

.  liiie  used,  for  instance,  chlordane  at  7%  level,  using  it  at  the  rate 
of  about  a  pint  and  a  half  to  10,000  cubic  feet  of  spray  which  is  quite  adequate  for 
control  of  such  as  the  fly  or  roach.    We  took  large  dog  pellets  and  exposed  these 
on  the  floor  during  .exposing  operation  using  $0  pounds  of  each  in  a  room.  Spreading 
them  one  layer  of  thickness  on  the  floor,  then  we  released  flies  in  these  rooms  for 
the  succeeding  ¥\reeks  to  find  out  if  the  toxicity  was  still  sufficient  to  kill.  On 
the  other  hand  we  took  the  pellets  and  began  feeding  them  to  rats  vifhich  were  isolated 
and  v/e  replicated  these  rats,  of  course,  feeding  them  five  pellets  oer  day,  giving 
them  nothing  else  except  a  sulfficient  amount  of  water.    They  were  fed  for  5  months 
upon  dog  pellets  vifhich  had  been  exposed  to  we  will  say  7%-  chlordane'.    At  the  end 
of  that  period  Dr.  Rhinehairt  head  of  the  pathological  department  of  the  medical 
school  took  these  rats  and  autopsied  them.    We  save  them  numbers  so  that  he  didn't 
knoYir  anything  about  the  check  or  the  ones  that  had  been -fed  upon  the  dog  velletso 
He  agreed  to  give  them  a  .histological  examination  so  he  took  reactions  of  the  organs 
and  in  no  case  did  vire  have  damage  to  cell  structure* 

Insecticide  Registration  -  D.  'jY.  Dean 

I  appreciate  very  much  the  opportunity  to  visit  with  all  of  you  up  here  at  the 
Colorado  A  &  M  Forest  Camp,  in  this'  land  of  wonderful  scenery  and  fine  fishing 
streams.    I  vrant  to  bring  greetings  from  Dr.  ^' ,  G.  Reed  who  is  Chief  of  the  Insecti- 
cide Division. 

.  It  is  difficult  for  me  to  know  just  what  phases  of  our  v^ork  might  be  of  most 
interest  to  this  group.  •  I  think  perhaps  a  little  background  on  the  Insecticide  i\ct 
and  particularly  the  mechanics  of  registration  might  help  you  to  understand  our 
position  and  problems  and  how  you  can  be  of  help  in  our  vjork,  particularly  in  regard 
to  the  registration  of  insecticides. 
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Briefly,  the  Federal  Insecticide  Act  provides  for  the  registration  with  the 
Secretary  of  Agriculture,  of  economic  poisons  which  includes  insecticides  and 
fungicides  and  it  prohibits  the  adulteration  and  misbranding  of  these  products. 
The  law  requires  certain  t^'pes  of  ingredient  statements,  directions  for  use.  cautions 
against  misuse,  cautions  and  urarnings  for  operator  protection,  a  net  .contents  state- 
ment, and  certain  other  label  statements  on  specified  products.    Certain  white  chemi- 
cals are  required  to  be  colored.    Penalties  for  violating  the  act  may  consist  of 
seizure  of  the  economic  poison  or  prosecution  of  the  party  responsible  for  a  viola- 
tion.   Economic  poisons  are  sampled  officially  by  one  of  our  investigators,  after 
they  have  moved  in  interstate  commerce «    The  products  are  analyzed  in  the  chemical 
laboratory  to  see. whether  or  not  the  com.position  is  as  claimed.    Field  tests  m.ay  be 
run  by  the  Entomology  or  Fungicide  Sectiono    The  labeling  of  these  official  samples 
is  compared  with  labeling  which  has  been  registered  with  the  department  to  make  sure 
that  it  is  the  same.    In  the  event  that  the  composition  is  not  as  declared,  or  the 
product  vdll  not  perform  as  claimed,  or  if  it  is  not  registered,  the  Division  will 
take  the  proper  steps  to  bring  the  product  into  cQmpliance»    As  indicated,  this  may 
be  by  seizure,  prosecution,  or  as  is  more  generally  the  case,  the  problem  is  resolved 
by  correspondence  with  the  manufacturer » 

Registration  of  the  labeling  of  a  product  with  the  Department  of  /agriculture, 
and  this  must  be  done  before  a  product  is  shipped  in  interstate  commerge,  gives  the 
Department  a  chance  to  review  the  labeling  to  make  sure  that  it  complies  with  the 
law.    You  can  see  that  this  can  prevent  many  cases  of  misbranding., 

No'iv  as  to  the  mechanics  of .  registration.    The  manufacturer  submits  tvvo  copies 
of  his  label  together  with  an  application  form.    These  labels  are  received  in  the 
Registration  Sectiona  atiC  reviewed  to  see  Y^hich  other  sections  of  the  Divisipn  will 
be  interested. in  the'  product  as  represented  by  the  label o    The  label  will  be  directed 
to  the  various  sections.    For  instance,  it  will  go  to  the  Chemical  Section  <i/here  it 
will  be  reviewed  to  see  if  the  ingredients  are  properly  stated,  "vvhether  chemical 
names -are  proper,  and  whether  the  percentages,  if  stated, .add  up  to  100.    You  would 
be  surprised  how  often  labels  come  through  with  the  percentages  inaccurately  totaled. 
The  label  then  will  be  reviewed  b^r  the  Pharmacological  Section  to  see  whether  the 
proper  warning  and  caution  statements  appear  on  it.    These  cautions,  unless  other- 
wise stated,  apply  to  the  undiluted  chemical  as.  shitDped  and  to  the  person  who  will 
be  using  this  concentrated  material*    The  label  then  will  be  sent  to  the  Entomology 
Section,  who  will  consider  the  recommendation  as  tp  dosage  and  timing  and  "I'vhether 
or  not  a  residue  might  be  left  on  the  crop.  '  As  the  label  passes  from-  section  to 
section,  each  person  who  reviews  it  v/ill  write  down  any  criticism  or  co.mments  that 
may  apply  to  the  particular  item  he  is  considering p    The  label  then  is  returned  to 
the  Registration  Section  vifhere  all  of  the  comments  are  assembled  and  a  letter  is 
written  to  the  manufacturer  setting  forth  all  of  the  comments  or  criticism.    In  some 
cases  the  product  is  registered.,.    In  other  cases  where  slight  criticism.s  are  found, 
the  product  may  be,  registered  subject  to  certain  minor  changes,  and  in  other  cases 
where  serious  misbranding  violations  would  be  involved  the  manufacturer  is  advised 
to  make  certain  changes  in  the  label  before  registration  can  be  reconsidered*  All 
of  this  applies  to  normal  registration  of  products  on  v/hich  the  Division  has  suf- 
ficient information  at  hand  to  reach  a  decision.    Where  new-  products  are  involved  or 
where  insufficient  data  are  at  hand  the  Divisipn  will  seek  additional  information 
from  outside  sources,  such  as,  research  workers,  either  in  industry,  or  in  the  agri- 
cultural schools,  or  we  may  go  to  other  Governmerit  agencies  such  as  the  Public  Health 
Service  or  the  Food  and  Drug  Administration,    As  you  kno#,  the  Division  is  not  en- 
gaged in  research  work  and  it  is  in  this  field  of  gathering  information  which  .may 
be  useful  in  registration  that  we  seek  your  cooperation,  T-«hether  yon  be  rnanufactuer, 
research  worker,  dealer,  or  perhaps  even  the  user  of  an  economic  poison.    '.Ve  a,P:"re- 
ciate  any  and  all  reports  on  research  v;ork  performed  by  manufactiirers'  entomologists 
or  university  workers©    If  it  should  com.e  to  your  attention  that  "we  need  information 
on  any  particular  subject  and  you  have  any  information  on  that  subject,  release  let 
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us  know.    Publishe'd  work,  of  course,  is  the  first  thinf  to  come  to  mind.  However, 
if  research  work  is  under  way  and  only  part: ally  complete,  please  let  us  have  your 
observations*    Lacking  that,  perhaps  you  would  knov/  of  someone  who  could  help  us 
with  the  problem,  or  you  may  have  heard  of  localized  instances  of  field  use,  and 
your  comments  on  this  vi/ould  be  in  order.    Ordinarily  we  seek  information  from  several 
sources  and  our  final  evaluation  very  often  is  a  compromise  of  several  persons'  or 
agencies*  views*    Please  bear  in  mind  that  there  m.ay  be  certain  conditions  under 
which  a  product  virould  be  safe  in  one  area  and  not  safe  in  another,  or  would  do  a  job 
.in  one  area  and  not  in  another,  and  that  Federally'-  we  try  to  review  a  label  from 
the  standpoint  of  known  wide  usage*    If  you  have  a  peculiar  local  problem  making  a 
product  safe  or  useful  in  your  area,  please  let  us  know.    Sometimes  it  is  possible 
to  re!?:ister  a  product  on  a  restricted  area  basis*    All  of  this  boils  dov;n  to  the 
fact  that  in  this  registration  work  we  need  the  cooperation  of  everyone  concerned 
with  insecticide. and  fungicide  problems.    Also,  please  bear  in  mind  that  many  of  the 
caution  and  warning  statements  nov/  in  use,  as  well  as  many  other  labeling  require- 
ments, were  v>^orked  out  as  the  result  of  the  viev\rs  of  several  interested  parties  and 
usually  represent  a  compromise.    Som.e  people  may  Lhink  that  one  thing  is  safe  and 
others  virould  consider  it  an  extreme  hazard.    Some  people  think  one  in<?redient  does 
a  good  control  job  whereas  others  m.ight  consider  it  almost  useless,    ■.".'e  think  that 
the  labeling  now  considered  acceptable  by  the  Division  gives  a  sufficient  story  so 
that  a  man  can  know  v/hat  he  is  using,  how  to  use  it,  how  to  protect  his  crops  from 
injury  or  excessive  residues,  and  how  to  protect  himself  while  handling  and  using 
the  material. 

Now  I  think  there  are  some  questions:  •         ■  ' 

Question?    'why  is  it  you  do  not  register  the  lindane  dispensers  as  well  as  the 
lindane? 

Answer t    The  law  provides  for  the  registration  of  the  insecticide  but  does  not 
provide  for  the  registration  of  devices.    It  does,  however,  provide  that  devices 
must  not  be  misbranded,    V:'e  can  and  do  collect  samples  of  lindane  vaporizers  to- 
gether with  the  insecticide  itself.    An  insecticide  must  bear  a  registered  label 
stating  v/hat  the  material  is  and  hov»r  it  is  to  be  used.    Vi/e  test  the  insecticide  in 
the  vaporizer  to  see  whether  or  not  it  will  be  vaporized  at  a  proper  rate.    If  the 
vaporizer  does  not  operate  properly  it  is  considered  misbranded  and  is  subject  to 
seizure  together  vjith  the  insecticide  that  accompanied  it  in  interstate  commerce. 

There  are  two  kinds  of  registrations  used  for  lindane  insecticides  v\rhich  are 
to  be  used  in  vaporizers*    One  type  calls  for  continuous  vaporization  over  a  2h 
hour  period,  and  the  other  is  one-shot  exposure  in  which  a  comparatively  small 
amount  of  insecticide  is  exposed  in  a  closed  room,  and  which  really  amounts  to  fumi- 
gation.   There  are  many  of  these  vaporizer  devices  on  the  market.    Many  of  them  are 
registered  although  there  may  be  a  fev/  that  are  not.    At  this  time  v/e  are  having  a 
sampling  campaign  designed  to  check  &  test  the  devices  and  the  insecticides  that  are 
used  with  them. 

Question;    For  re.cistration  your  Division  asks  for  the  names  of  the  plants  that 
the  materials  are  to  be  used  on.    Is  this  necessary?    How  can  we  do  this  with  a 
grasshopper  poison  for  instance? 

Answer;    The  reason  the  Division  asks  that  the  names  of  the  plants  be  named  on 
the  label  is  so  that  proper  cautions  can  be  provided  if  they  are  needed.    If  the 
label  provides  for  applying  a  material,  to  a  food  croi?>  a  caution  must  indicate  the 
limitation  in  regard  to  residue  contamination.    If  the  insecticide  is  not  to  be  ap- 
. plied  to  food  crops  the  actual  naming  of  plant  species  is  of  less  consequence. 
Grasshopper  poisons  generally  are  the  type  that  have  a  residual  toxicity  and  it  is 
Tondesirable    that  these  materials  be  applied  to  the  edible  portion  of  food  crops. 
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A  general  grasshopper  poison  could  limit  the  application  to  non  food  crop  areas  such 
as,  roadside  K/eeds,  waste  lands,  or  on  border  strips  aro^ond  crops. 

Question:     If  it  is  TDlacsd  on  the  label  that  it  is  not  to  be  used  on  food  crops 
during  wi  certain  time  before  harvest^ would  that  be  sufficient? 

Anirvj-jj-.-j    A  general  answer  can  not  be  given  to  that  question.    Some  insecticide 
residues  w.lJ.1  per«.".bt  longer  than  others«    Some  insecticide  residues  can  be  v/ashed 
from  certain  iyaooth  skin  fruits  and  others  can  not,  and  some  insecticide  residues 
persist  a  Ich'.^  time  in  pHaceg  protected  from  weatherin"  and  actually  cannot  be 
washed  from  th3  crop  becauae  of  the  nature  of  the  croDo    In  other  v/ords,  it  is  dif- 
ficialt  bo  dRsh  lead  arsenate  from  between  the  stems  of  celery  or  toxaohene  out  of  the 
lesf  folds  of  kale.    If  j-ou  are  a  manu^^acturer  and  if  the  Division  has  made  a  general 
objection  to  your  label  because  you  have  not  mentioned  the  crops  to  which  a  grass- 
hopper poison  is  to  be  applied^  do  not  hesitate  to  write  and  ask  sriecif ically  hovr 
certain  crops  can  be  handled,  but  please  be  specific.    As  stated  just  nov/,  it  is 
impossible  to  give  a  time  limitation  for  all  types  of  -insecticides  for  all  food  crops. 

Question^   ?/ould  you  explain  the  differences  between  labels  that  have  been  ap- 
proved and  labels  that  have  been  issued  under  -protest? 

Ansvv'ert     In  the  first  place  only  a  very  fe^<l  labels  have  been  issued  under  pro- 
test,   I  do  not  recall  just  how  many  -  r.aybe  there  are  one  or  tivo  now  on  the  market. 
The  law  provides  that  if  a  manufacturer  asks  to  have  the  label  registered  "under 
protest"  tnen  the  material  must  be  registered.    In  all  cases  the  Division  tries  to 
reach  an  understanding;  so  that  the  manuiactuxer  does  not  have  to  resort  to  an  under 
protest  registration  because  materials  of  this  category  are  subject  to  larger  fines 
if  they  are  subsequently  found  to  be  in  violation  of  the  law.    HcAfever,  I  m-ight"  add 
that  products  registered  "under  protest"  obviously  do  not  comply  with  the  law  in  the 
opinion  of  the  Division  and  official  samples  would  be  collected  imiriediately  for 
chemical  analysis  and  field  testing  to  learn  -if  there  actually  is  a  violation  and 
whether  subsequent  action,  such  as  seizure  or  prosecution,  is  needed. 

There  is,  ho.«ever,  a  different  category  of  products,  and  because  one  of  you 
mentioned  this  to  me  earlier,  I  will  explain  it  here.    In  the  early  days  of  regis- 
tration the  Division  was  working  under  terrific  pressui'-e  to  register  products  and 
not  hold  up  the  Industry.    At  that  tim.e  man3^  labels  were  accented  for  registration 
which  we  would  not  accept  today,    Now,  after  5  yearsj  as  provided  in  the  law,  products 
are  being  re-registered.    M?ny  of  the  old  labels  are  being  revised  and  brought  up  to 
date  in  msny  v^fays.    There  are  still  --aterials  on  the  market  which  are  registered  with 
the  Division  that  if  they  were  submitted  today  would  be  unacceptable  for  registration 
without  revisions 

Question;    Your  method  seems  to  te  to  fo  on  the  market  and  pick  up  samples  to 
see  if  the'labeling  conforms.    Now  it  seems  to  me  that  some  of  these  things  could  be 
on  the  market,  used,  and  do  substantial  harm  before  t-hey  are  detected,-   ""'/ould  it  not 
be  better  for  the  manufacturer  to  send  in  random  samples  before  placing  the  material 
on  the  market? 

Answer;    Actually  the  manufacturer  submits  his  label  for  registration  before 
placing  a  new  product  on  the  market.    At  that  time  we  have  an  opportunity  to  read 
over  and  check  every  statement  made  on  the  label.    If  there  are  obvious  misbrandings 
they  can  be  corrected  at  that  time.    If  it  appears  that  the  product  is  recommended 
for  uses  which  have  not  been  sufficiently  checked,  .ve  can  ask  the  manufacturer  for 
more  data,  so  you  see  that  we  can  prevent  many  misbrandings  through  registration. 
So  far  -as  official  samples  are  concerned,  that  is,  samples  on  which  the  Division  can 
take  either  seizure  or  prosecution  action,  these  must  be  obtained  after  they  have 
been  shipped  in  interstate  commerce.    It  is  a  shipment  between  states,  or  in  inter- 
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state  commerce,  that  gives  the  Federal  Government  jurisdiction  over  the  product  it- 
self.   In  regard  to  the  manufacturer  sending  in  random  samples,  we  do  not  have  juris- 
diction for  analyzing  these  materials-  and  probably  vve  would  not  have  the  facilities 
to  do  this. 

Question;    'VKere  does  the  burden  of  proof  lie? 

Answer;    The  final  burden  of  proof  in  an  official  action,  that  is,  a'  court  action, 
lies  on  the  Government.    However,  with  regard  to  registration  there  is  an  additional 
factor,  and  here,  usually,  it  is  up  to  the  manufacturer  to  show  what  a  product  will 
do  before  it  is  registered.    If,  as  stated  earlier,  a  manufacturer  insists  that  v/e 
register  a  product  and  we  are  forced  to  go  to  court,  then  the  final  burden  of  proof 
v/ould  be  on  the  Government  to  show  that  the  product  would  not  do  what  is  claimed. 

Now,  in  reviewing  labels,  the  Division  depends  almost  entirely  on  research  work 
done  by  m.anufacturers,  field  men  and  experiment  station  workers,    le  are  not  set  up 
to  do  res'earch  work.    We  depend  on  officials  of  public  health  agencies  for  advice 
as  to  safe  use.    We  depend  oh  other  Government  agencies,  such  as  the  Food  and  Drug 
Administration,  to  give  us'  information  such  as  acceptable  use  on  or  around  food 
products.    Much  of  our  v/ork  depends  on  cooperation  with  other  people.    I  believe  I 
stated  earlier  that  in  cooperating  with  other  people  we  find  all  degrees  of  answers 
on  most  problems •    Some  people  think  a  product  is  very  good  while  others  think  it  is 
only  fair,  for  the  same  purpose.    One  group  of  people  may  think  it  is  safe  -nhile 
others  may  think  it  is  hazardous.    Yie  must  take  this  information  and  work  out  as  best 
we  can  label  statem.'ents  that  v/ill  be  acceptable  to  everyone. 

Nevj  Insecticides  and  New  Uses  for  Old  Ones  -  J«  M.  Magnar,  Leader 

D.  G«  Denning:    E^Jiring  the  year  there  has  been  about  a  dozen  registrations  in 
heptachlor  including  root  maggots  on  onions  and  cabbage,  m.osquitos,.  grasshoppers, 
cotton  insects  about  all  but  boll  worm,  vare  worms  and  most  of  the  soil  insects. 

Question;    Do  you  have  any  stimulation  of  plants  v;hen  heptachlor  is  used  in  the 
soil?   

Answer";    Some  research  workers  have  reported  some  slight  stimulation. 

John  Brandenburg;  Standard  Oil  has  no  nev;  materials  to  report  at  this  time. 

Fred  Cherry;    We  have  one  nev?  material  bein?  called  Perthane  that  has  been  utd 
for  registration.    It  is  extremely  low  in  toxicity  to  v/arm  blooded  animals.- •  Surplies 
are  available  to  anyone  interested  in  testing  it.    It  has  shovm  promise  on  corn  ear 
worm,  red  banded  leaf  roller,  leaf  hop^oers,  alfalfa  weevil  and  a  number  of  others. 

William  Finlay;    Reported  no  nev\r  materials  from  S.  B.  Penick  and  Co.  as  did 
Eugene  Kenaga  for  Dovi;  Chemical  Co. 

At  this  point  there  was  considerable  discussion  in  miticddes,  especiall-y  on  the 
possibility  of  combining  materials  of  long  residual  effects  v/ith  quick  killers  or 
ovocides. 

Question;    What  are  the  relative  merits  of  DDT  wettable  povirder  and  emulsifiable 

DDT? 

Answer;    This  brought  out  much  discussion  from,  comjnercial  men  as  well  as  others. 
The  feeling  seemed  to  be  that  wettable  povirders  gave  a  longer  residual  effect,  but 
the  selection  of  the  material  must  be  based  on  a  number  of  factors,  as  the  crop 
involved,  methods  of  application  etc. 
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Fhilip  Marvin  took  exception  to  a  statement  that  a  lack  of  farmer  owned  equip- 
ment v>ras  holding  back  early  sprin<^  alfalfa  weevil  control.    He  argued  that  air 
equipment  could  be  gotten  in  for  any  sized  campaign.    Sam  Mc Campbell  stated  that  in 
some  of  the  territory  he  covered  many  farmers  were  buying  low  pressure  equipment 
meaning  especially  machine  with  out  agitators,  that  were  limited  in  range  of  use. 
Any  material  put  on  by  this  equipment  can  be  put  on  by  air  plane. 

T.  R.  Robb  stated  an  on  account  of  wind  during  earlj/-  spring  in  '^'yoming,  there 

are  often  periods  as  long  as  2  weeks  when  airplanes  can  not  be  used,  low  volume 

sprayers  do  not  work  v/ell  in  the  wind  so  he  prefers  higher  pressure  gro'ond  equipment 

with  a  greater  volume  per  acre.  . 

Jim  Maxi/ell  stated  that  Hercules  has  no  new  materials  on  the  market  but  their 
new  research  laboratory  at  i/Dillmington,  Delaware  has  about  eight  new  materials  that 
majbe  released  for  experimental  tests  next  season. 

Joe  Pankaskie  stated  endrin  has  received  registration  for  cotton  use.    Is  prov- 
ing especially  effective  against  lepidopterous  insects.    In  this  immediate  area  it 
is  looking  very  promising  against  the  sugar  beat  v/ebworm.    Julius  Hyraan  division  of 
Shell  has  some  systemics  that  look  very  promising  in  the  laboratory.    Sonri&  may  be 
released  for  testing  another  season. 

Question;     Can  anyone  give  us  the  status  of  the  dinitroes? 

Answer;    E.  Kenaga    The  dinitroes  are  still  good  miticides.    They  v/ill  kill  some 
mites  that  other  materials  will  not.    DNIII  is  a  good  summer  spray  but  inclined  to 
injure  some  plants.    In  general,  ovatran  is  rref erred. 


Question;    What  is  to  be  the  status  of  systemics  and  registration? 


Dean;    Systox  is  registered  for  use  on  .cotton  and  non  bearing  fruit  trees. 
Systemics  cannot  be  used  on  food  crops. 

Question;    What  are  going  to  be  the  requirements? 

Answ.er;     No  one  knows  the  pharm.acology;  it  is  not  far  enough  along.. 

•  Question;  Can  the  chemists  from  industry  give  us  information  on  the  compatability 
of  insecticides,  herbacides  and  fungicides? 

Answer;    A  summary  of  a  lengthly  discussion  is  that  the  chemists  can  usually 
make  positive  statements  in  regard  to  the  basic  mat-erials,  but  in  the  field  this  maybe 
materially  changed  by  the  em.ulsifers,  additives  and  water  used.    The  only  safe  v/ay, 
even  tho  the  basic  materials  are  reported  as  compatable,  is  to  prepare  a  small  quan- 
tity of  the  proposed  combination,  and  in  th3  dilution  they  are  to  be  used.    If  this 
appears  at  all  doubtful  do  not  use  the  combination. 

Question;    How  safe  are  \je  in  making  recommendations  for  com.bining  soil  insecti- 
cide s  ~with~fert  i  1  i  z  e  r  s  ? 

Answer;    This  presents  several  problems  in  registration.    In  most  cases  where 
state  officials  have  found  that  certain  combinations  are  working  these  have  been 
accepted  for  registration.    There  is  a  problem,  of  getting  complete  cooperation  of 
fertilizer  people.    They  .vill  give  "ohe  chemdcal  composition  of  their  products  but 
often  will  not  give  the  chem.ical  source  of  the  nitrogen,  potash,  etc.,  beca'.)se  of 
the  many  problemiS  presented  and  an  important  storage  problem  m.ost  areas  .vhere  cora- 
inations  are  beijig  used  extensively,  are  goinq  to  "tailor  made"  m.ixt^jres  v.'hich  are 
prepared  locally  as  needed. 
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Questiont^    Do  antibiotics  have  to  be  rec^istered? 

Aaova^r/    Yes  if  they  nove  interstate.    This  is  also  true  of  bacteri.al  and  virus 
cultures" vised  in  spreading  diseases  of  pests. 

Forest  .;ad  Shade  Tree  Insects* 

Status  of  the  Englemann  Spruce  Beetle  and  other  Forest  Insects  in  the  Rocky 
l.ountain  Reg;ion, 

Bill  H,  ^'■dlford 

Last  year  we  took  this  group  into  the  Routt  Nat-ional  Forest  where  they  v/itnessed 
the  treatment  for  control  of  the  last  spruce  beetles,    ''^.'e  completed  our  control  pro- 
gram that  day.    Follovifing  control,  the  Fort  Collins  Laboratory,  BE&PQ,  conducted  a 
survey.    This  v;as  terminated  in  the  early  fall  and  showed  the  beetle  outbreak  was 
practically  exterminated.    It  was  indicated  that  we  needed  some  mop-up.    We  esti- 
mated that  about  25 > 000  trees  would  be  treated  in  1953*    Normally  this  is  a  lot  of 
trees  but  compared  to  the  former  program  it  is  relatiyelj^  small.    IJow  the  mop-up 
work  is  to  be  completed  in  September  with  a  total  of  5,000  trees  treated.    Our  sur- 
vey Vifill  be  terminated  this  week.    It  indicates  that  t'lere  will  be  a  very  small 
number  of  trees  to  be  treated  in  19Sh»    There  is  a  small  spruce  beetle  control  pro- 
gram in  the  San  Juan  Forest  at-  the  present  tim.e.    10,000  trees  .vere  treated  this 
year.    It  is  a  localized  affair  brought  about  by  lofreing,  followed  by  winds.  It 
isn't  the  t^rpe  of  program  we  have  had  in  Routt  County.     Ve  are  conducting  the  recon- 
naissance siirvey  in  the  San  Juan  r  or  est  now. 

On  the  Black  Hills  beetle,  which  attacks  ponderosa  pine  aggressively,,  we  have 
control  operations  in  all  of -the  Naoional  forests  of  the  region  i,jhere  it  occurs.  In 
1953  this  included  the  Harney  and  Black  Hills  Forests  of  South  Dakota,  the  Big  Horn 
Forest  of  ''Wyoming,  and  the  San  Juan,  Uncompahgre,  San  Isabel,  Pike,  and  Roosevelt 
Forests  of  Colorado.    The  results  have  been  very  good  and  we  are  now  in  a  maintenance 
control  program,  especially  in  the  Harney  and  Black  Hills  Forests.    The  situation  is 
endemic.    They  have  gone  through  a  siege  of  out  breaks  and  this  has  kept  the  for- 
esters alert.    They  want  to  keep  the  populations  as  low  as  possible.    Kow  we  are 
using  airplanes  to-  spot  ir^Te stations.    The  trees  are  located  and  photographed  in  the 
spring  and  then  located  and  treated  uith  ground  equipment.    In  connection  with  this, 
the' rangers  carry  spray  equipment  in  their  pickups  and  treat  the  infested  trees  if 
possible,  or  they  are  spotted  on  a  map  and  controlled.    In  .'yoming  there  was  an 
intensive  outbreak  bordering  the  Black  Hills  National  Forest,    '^'.'yoming  people  of  the 
area  were  concerned.    These  people  got  together  v/ith  the  State  Forester,  U.- S.  Forest 
Servi'ce,  and  BE&PQ  and  they  controlled  the  infestation  for  the  extent  of  such  areas 
involving  2,000  trees.    Another  large  outbreak  in  the  Roosevelt  Forest  was  treated 
this  year.    This  involved  9,000  trees.    There  will  be  a  survey  in  the  ponderosa  pine 
types  next  year.    A  small  outbreak  in  the  San  Isabel  Forest. was  treated.    .^Iso,  in 
the  San  Juan,  Rio  Grande,  and  Uncompahgre  infestations  .<ere  treated  with  chemicals 
plus  a  salvar^e  logging  operation.    These  are  immense  trees.    It  is  unfortunate  that 
the  logging  was  not  fast  enouph  since  it  is  be.tter  to  take  the  logs  out  and  use  them 
if  possible. 

The  Douglas  fir  beetle  is  causing  a  lot  of  damage  in  the  central  Rockies.  We 
don't  know  the  extent  of  damage  yet  nor  how  to  carry  on  a  campaign,    '-'e  need  addi- 
tional studies  on  methods  of  survey  and  control,    '^'e  will  carry  on  a  survey  in  the 
Douglas  fir  this  fall.    The  only  defoliator  of  ^^r eminence  no'v^r  is  the  Great  Basin  tent 
caterpillar.    It  defoliated  quite  a  bit  of  aspen  timber  in  Forest  Service  and  Park 
land,  also  private  land  in  southern  Colorado.    There  has  been  no  control  program. 
All  in  all,  the  forest  insect  situation  in  the  central  Rocky  fountains  area  is  much 
better  than  2  years  ago  and  last  year,    '/i/e  can  now  have  more  time  to  conduct  better 


-31- 


surveys,  research,  and  to  maintain  insect  populations  at  an  endemic  rate. 
Question:    How  many  trees  v/ere  treated  last  year? 

AnsYJer;    Approximately  200,000.    We  estimated  that  there  would  be  about  1|00,000 
trees  treated  but  the  woodpeckers  and  parasites  reduced  the  populations  terrifically 
so  that  it  was  only  necessary  to  treat  about  half  of  them. 

Wygant  then  introduced  the  State  Forester,  Everett  Lee 

Vjypant;    We  are  glad  that  the  State  of  Colorado  has  taken  an  active  part  in  the 
forest  insect  problem  and  that  Colorado  has  recognized  the  problem.    The  first  problem 
..facing  a  forester  going  into  the  field  is  insect  control. 

Forest  Insect  Pest  Surveys  by  Airplane,  Fred  Knight. 

Last  year  .je  described  in  detail  various  studies  carried  out  in  survey  improve- 
ments,, especially  on  ^^round  survey  for  the  Black  Hills  beetle  and  vire  mentioned  the 
beginning  work  on  aerial  survey.    This  year  I  will  confine  my  comments  to  air  survey. 
Last  year  we  surveyed  by  air,  using  an  operations  recorder  in  the  plane.    This  v/as 
in  two  experimental  areas,  using  3  observers  flying  at  1,000  feet,    We  photographed 
the  areas  v^ith  black  and  white  and  ;vith  ektachrom.e  at  t7\ro  different  altitudes,  ^'/ith 
the  recorder  and  observing  strips  about  10  chains  wide,  we  v/ere  able  to  get  results 
within  about  20/6,  counting  the  red-tor  trees  in  the  strips.    Enough  strips  v/ere  counted 
to  cover  ^0%  of  the  area.    It  takes  about  10  Tdnutes  to  cover  25  acres  and  record  it 
flying  at  90  mph.    Black  and  white  film.' is  almost  worthless.    Rocks,  live  and  dead 
trees,  all  look  alike,     uith  ektachrome,  using  3  interpreters,  we  found  that  the  high 
altitude  pictures  were  not  good  but  the  low  altitude  Vifere  excellent  v/ith  90^  accuracy. 
All  3  observers  were  inexperienced  at  this  type  of  v>fork.    An  experienced  man  in  the 
v^roods  can  do  better*    This  shows  much  promise.    This  year  v/e  refilmed  the  experimental 
areas,  using  2  old  and  2  new  observers.    Only  ektachrome  film  was  used.    This  winter 
we  will  re-interpret  all  of  these  films  and  by  that  time  I  think  we  can  report  that  we 
have  a  system  for  counting  red-top  trees  and  vyill  save  a  tremendous  amount  of  foot 
work.    Since  we  treat  the  green  trees  and  not  the  red-tops,  the  next  problem  is  to  go 
in  on  the  ground  and  make  a  ratio  s\u:vey  -  the  ratio  of  the  newly  attacked  trees  to 
the  old  attacked  trees.    We  hope  this  can  save  money  in  the  future.    The  operations- 
recorder  system  of  survey  will  be  used  to  find  cut  if  an  area  needs  control  work. 
Then  if  the  area  needs  treatment,  photos  will  be  taken  to  get  accurate  estimates. 

Question;    Thatcher;    Do  the  late  faders  shov?  in  infra-red  film? 

Ans\-7er;    'He  took  these  photos  the  last  m.onth  before  they  turned  brick-red.  They 
were  still  quite  yellovir  and  showed  up  well. 

Question:    Thatcher:      l  \ias  wondering  about  the  ones  which  ./ere  a  faint  green 
vifhich  are  easily  detected  by  eye.    Hov;  v/ould  they  show  up  on  ektachrome  film? 

Anstver:    They  show  up  quite  well.    They  stand  out  like  looking  at  a  patch  of  trees 
from  a  few  hundred  feet  above  them, 

Thatcher:    How  does  infra-red  compare? 

Ans-/jer:     It  hasn't  been  used  on  Black  Hills  beetle.    On  the  southern  pine  beetle 
it  is  not  as  good  as  black  and  white. 


Question;    How  did  you  measure  10  chains? 
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Answer:    We  spread  two  white  sheets  on  the  airport  10  chains  apart.  Fljlnp, 
above  them  at  1,000  feet,  the  observer  placed  his  head  on  the  windov/  and  marked  the 
areas  on  the  window  v/ith  tape.    When  flying;  over  the  forest,  the  pilot    has  3  lights, 
the  middle  one  which  is  lighted  at  approximately  1,000  feet.    When  he  is  too  hi'^h  or 
too  low  the  other  lights  turn  on.    He  tries  to  keep  the  middle  lip-ht  burning  although 
it  is  sometimes  difficult  over  rough  terrain.    We  used  a  Cessna-17^a- 

Question:    What  is  an  operation  recorder? 

Ans^ifer;    A  tall^dng  machine  c 

Wygant:     It  records  on  a  moving "piece  of  paper.  ■  • 

Dispersion  of  Radioactive  Engelmann  Spruce  Beetles  to  Trap  Logs  ~  R.  H.  Nagel. 

Preceding  work  appears  to  indicate  that  the  Engelworra  spruce  beetle  can  be  ef- 
fectively distracted  from  living  Engelworm  spruce  with  appropriately  felled  indi- 
vidual trees  (trap  logs).    More  precise  information  is  beine;  acquired  on  the  ar- 
rangement and  on  the  number  of  felled  spruce  necessary  for  effective  beetle  absorp- 
tion.   For  determining  how  far  the  beetles  will  fly  to  trap  logs,  approximately 
12,000  were  tagged  with  Iodine  131  and  released  this  past  summer  in  a  typical  engel- 
mann spruce  stand  in  which  a  scattered  arrangement  of  trees  was  felled.    Most  of  the 
radioactive  positions  found  were  in  traps  lying  l/h  to  l/3  mile,  in  all  directions, 
from  the  release  point.    In  addition  to  the  accumulation  of  information  of  particular 
value  to  the  use  of  trap  trees,  this  v^ork  established  a  founda'ion  for  further  studies 
on  bark  beetle  ecology. 

The  engelmann  spruce  beetle  appears  to  have  a  preference  for  damaged  engelmann 
spruce  for  it  readily  attacks  windthrown  and  unthriftj'-  appearing  trees.    Its  at- 
traction to  windfalls  suggested  the  use  of  trap  logs  for  absorbing  beetles  during  the 
flight  period,  after  which  the  logs  could  be  salvaped  or  treated  «vith  chemicals  and 
the  insects  killed.    Among  other  information  necessary  to  determine  the  effectiveness 
of  trap  logs  to  absorb  beetles,  it  is  required  to  know  how  far  such  logs  are  at- 
tractive*   This  lead  to  the  marking  and  release  of  beetles  this  summfer  and  their 
subsequent  captiire  vifith  felled  spruce. 

About  ho, 000  beetles  were  collected  from  hibernation  cavities  in  late  June.  As 
the  collections  proceeded  those  on  hand  were  stored  in  snowdrifts,  and  later  in  cold 
temperature  chambers.    By  the  release  date  an  estimated  12,000  beetles  viere  still 
living.    These  were  marked  vifith  a  solution  of  radioactive  Iodine  131>  by  immersion, 
and  released  on  trays  placed  about  the  work  area  of  the  6?^  radioactive  positions 
found  on  the  felled  spruce,  273  were  less  than  I.I4  mile;  U02  approximately  l/h  to 
1.2  mile;  and  103  from  l/2  to  3/h  mile  from  the  release  point. 

Question;    vi'hat  are  the  mechanics  for  detecting  radio  active  beetles  in  the  traps? 

Angwer ;     In  our  Division  at  Beltsville  we  have  a  laboratory  with -a  man  well- 
schooled  in  this  work.    He  hit  on  the  use  of  a  cintilator  which  is  much  more  sensi- 
tive than  a  Geiger  Counter,    The  radio  active  iodine  emits  gamma  vays  ivhich  are 
picked  up  a  fevi  inches  from  the  bark  when  pin-pointing  the  beetles.    'J'ie  could  use 
more  material  but  we  could  not  pin-point  them  as  well. 

Question:    what  is  the  half  life?    Do  -you  know? 

Ans"wer:    Eight  days. 

Question;    How  long  after  that  period  can  you  still  identify  those,  do  you  know? 
Ang^/er;    "i/i'e  were  able  to  locate  individual  beetles  19  days  after  marking. 
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Question;    Do  you  release  the  beetles  from  a  central  point  to  trap  logs? 

Answer;    Yes,  the  trap  logs  are  placed  about  20  chains  apart  in  lines  and  the 
lines  are  staggered  about  10  chains  apart.    The  flight  was  in  all  directions.  The 
v/eather  was  good  and  there  was  very  little  wind.    In  only  2  cases  did  we  find  beetles 
3/ii  miles  away,  one  in  the  east  and  one  in  the  north,  vtfith  a  single  beetle  in  each 
tree.    Nearly  all  traps  l/2  mile  av^ray  were  attacked.    These  felled  trees  were  tipped 
in  the  shade e 

Wygant:     I  think  they  would  be  interested  in  knowing  hov/  many  tagged  beetles 
were  recovered  out  of  the  12  or  15  thousand  beetles  actually  tagged* 

Answer;.    We  kept  the  beetles  cold,  in  lots'  of  1,000,    Out  of  tue  iiO,000-  beetles 
collected,  about  12^000  of  them  were  living.    Some  of  them  v/ere  probable  dormant 
and  there  v^as  some  mortality  partly  due  to  nematodes  and  other  causes.    About  ^% 
were  recoveredo    Gut  of  ^00  or  600  standing  trees,  we  found  only  3  spruces  attacked 
this  year  in  the  areas  v/here  the  trap  trees  were.    This  indicates  that  the  trao  trees 
took  up'  the  released  beetles  together  viith  the  residual  population. 

Question;    A'hat  was  the  sex  ratio  of  beetles? 

Ansvjer;    Fifty-fifty  in  the  case  of  the  radioactive  .beetles  examined. 

Question;    What  concentration  of  isotope  was  used  in  the  solution? 

Answer;  Vile  had  about  300  millicuries  in  about  170  mlo  of  solution  and  we  aimed 
to  obtain  a  dry  deposit  of  about  10  microcurries  per  beetle  but  v/e  believe  we  varied 
quite  a  bit  from,  this  objective. 

Question;     .uas  there  any  indication  that  this  affected  the  beetles? 

Answer;    No,  it  didn't  appear  to  affect  their  walking  and  flight  movements. 

Question;    Are  all  trees  susceptible  to  the  same  degree? 

Answer;    Apparently  the  trees  «\fith  a  10  inch  diameter  and  above  are  more  attrac- 
tive although  they  attack  slashes  of  less  than  6  inches.    Insects  attack  the  trees 
almost  immediately  after  they  are  felled* 

Question;    Of  the  3  standing  spruce  wiiich  were  attacked,  virere  they  tagged 
beetles? 

AnsT/irer;    Only  one  had  tagged  beetles.    All  three  ^/ere  close  to-  the  area»  These 
three  trees  had  been  attacked  three  years  in  succession.    The  tagged  beetles  were 
released  about  July  17  which  was  1  month  after  the  wild  beetles  had  bfeen  v/prking,  so 
these  three  trees  were  probably  already  attacked.    A  trap  tree  is  one  that  is  girdled 
or  otherwise  made  attractive  to  beetles,    "'e  employ  th.e  term  trap  log  rather  broadly 
so  that  it  may  refer  to  an  entire  tree  or  one  bucked  into  logs.    In  either  case  it 
is  felled* 

Question;     Is  there  any  explanation  for  the  attractions  of  trees? 

Answer;    Our  Division  v;orked  on  this  about  20  years  ago  but  dropped  the  work. 
Now  nevv  work  at  our  University  of  California  Laboratory  is  directed  toward  what  makes 
the  sap  or  tree  more  attractive. 

Question;    Are  the  trees  attractive  only  the  first  year  they  are  'dovm? 
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Answer:    The  attacks  are  made  from  mid-June  to  August  1st*    In  1951  they  drop- 
ped a^ood  many  trees  after  August  1st  and  then  again  the  follov^ing  spring  they 
dropped  some  more.    It  so  happened  that  the  trees  that  v^rere  dropped  the  year  before 
had  more  insects  per  square  foot  of  bark»    We  want  to  find  out  if  the  -freshly  drop- 
ped trees  are  better  than  those  dropped  the  year  before. 

Wygant;    Trees  dropped  in  the  fall  which  are  covered  by  snovi  have  a  fresh  phloem 
and  the  trees  are  quite  green  next  spring. 

Question:    What  about  chemical  control? 

Answer:    Orthochlorobenzene  has  been  used  at  the  rate  of  1  crallon  to  -6  gallons 
of  fuel  oil.    Another  chemical  is  ethylenedibromide  emulsion  (used  the  first  time 
last  year)  3  pounds  plus  f  pound  emulsif.ier  plus  fuel'  oil  to.  make  1  ?allon.  One 
gallon  of  this  is  mixed  with  h  gallons  water  to  make  5  gallons  of  emulsion.  We 
anticipat-e  that  it  will  be  used  more  widely  than  orthochlorobenzene  because  we  don't 
have  to  carry  in  that  extra  h  gallons  of  oil.  '  • 

The  Gouty  Maple  Leaf  Gall  Gnat  -  Leonard  Hazeman 

This  insect  has  v\rorked  in  Missour-i  every  year  since  I  have  been  there.  It  ranges 
from  Kansas  eastward.    Some  years  vfe  have  large  numbers  and  some  years  not  too  large. 
Dr.  E.  P.  Feit  described  it  from  the  American  maple  but  in  Missouri.  I  have  found  it 
only  on  the  sugar  maple*    The  insect  is  about  the  size  of  the  Hessian  fly  and  the 
maggots  are  red-orange  in  color.    They  cause  characteristic  gouty  galls  on  the  veins. 
It  overwinters  in  the  litter  as  a  fully  grown  m.aggot.    It  is  not  in  the  ground.  It 
escapes  after  the  leaves  become  dry  when  the  galls  open. 

Slides:     (1)  shov/ing  the  eggs  layed  after  the  midge  com.es  out  of  the.  ground  in 
the  early  spring.    The  eggs  are  layed  in  the  pubescence  in  masses  of  12  to  100  on 
the  underneath  surface  of  the  leaf.    The  eggs  are  reddish  in  color  and  easy  to  see. 
They  hatch  in  about  1  week  or  less  and  the  maggots  then  go  to  the  smooth  side  of  the 
leaf.    They  range  along  the  veins  and  there  may  be  up  to  100  in  a  ^  inch  space.  The 
maggots  are  about  2mm.  long.    They  feed  all  summer,  the  gall  starting  to  form  when 
the  maggots  start  feeding.    The  leaves  become  distorted  from  the  curling.  Apparently 
the  food  of  the  maggot  is  the  layer  of  cells  lining  the  galls.    Most  of  the  galls 
are  the  color  of  the  leaf  or  slightly  yellov/  but  some  may  be  reddish.    Each  leaf 
gall  may  contain  l5  to  20  maggots.    There  is'  evidence  that  the  mapcrots  move  from  one 
gall  to  another.    When  the  maggots  mature  they  drop  to  the  rTround  and  form  a  mparium 
v/ith  a  parchment-like  cover  similar  to  the  flaxseed  stage  of  the  Hessian  fly. 

Control:    Vi/e  first  tried  treating  the  crround  after  which  cages  were  placed  on 
the  treated  area.    Chlordane,  methoxychlor,  and  DDT  "./ere  lised.    In  not  a  single  case 
did  we  get  an  adult  midge  in  the  traps,  which  vieve  16  inch  bell  jars;  whereas  h  to 
5  feet  away  we  did  collect  as  m^ny  as  200  of  them  over  a  2-day  period.    The  second 
method  was  spraying  the  trees  vvith  toxaphene,  chlordane,  and  methoxychlor  vihen  the 
maggots  were  on  the  leaf.    We  stopped  the  formation  of  galls.    We  tried  chlordane, 
methoxychlor  after  the  galls  had  formed*    Methoxychlor  did  not  pive  control  but 
chlordane  controlled  about  50^.    We  recoKimend  a  ground  spray  in  the  fall  and  it  is 
apparent  that  the  larvae  are  killed  and  perhaps  the  pupae  before  they  are  tightly 
enclosed  in  the  case.    The  .rails  apparently  do  not  harm  the  tree. 

Question:    What  percentage  DDT  vras  used? 

Answer;    I  do  not  have  the  figures  but  it  was  a  low  percentage. 
Question;    Hov>r  long  is  the  egg  la\dng  period? 


Answer t    About  1  month. 

Question;    Are  the  nev/er  leaves  attacked? 
Answer;  Yes, 

Question;    Do  your  v/eekly  reports  in  Idssouri  show  a  heavy  population  of  the 
maple  caterpillar? 

Answer;    les,  this  year  we  did  find  heavy  populations  over  parts  of  the  State, 
not  state-wide • 

■  Hopper  Burn  on  Caragana  -  H»  C.  Sever  in 

The  caragana  or  Siberian  pea  is  used  extensively  as  a  hedge  plant  and  wind 
breaker  in  South  Dakota »    The  potato  leaf  hopper  does  not    inter  over  in  South  Dakota 
as  far  as  vire  know*    It  makes  its  way  into  South  Dakota  from  the  south  and  usually 
appears  in  our  state  sometime  in  June  and  as  soon  as  the  leafhoppers  do  appear  vve 
notice  them  on  caragana.    They  work  on  caragana  just  about  as  they  do  on  potatoes, 
you  get  yellowing  of  the  leaves,  curling,  browning,  and  then  the  leaves  'drop. 
Usually  by  the  middle  of  August  our  caraganas  are  entirely  defoliated  because  of  the 
leafhopper  work,    I  used  as  a  control  emulsifiable  DDT  a -pound  per  100  gallons.  The 
first  application  I  put  on  toward  the  end  of  June  and  then  we  follovifed  that  with 
three  or  more  applications  and  then  vife  kept  our  caraganas  nice  and  green  until  frost 
came  along ♦ 

Question;     I  planted  a  new  lavm  in  ''yoming  ¥\rith  some  caragana  as  a  hedge.  There 
viras  a  small  green  leaf  hopper  on  this.    'Vas  that  the  potato  leaf  hopper? 

Answer;    Yes,  it  will  attack  more  than  100  plants. 

Fruit  and  vegetable  insects  -  Leonard  Haseman,  chairman 

-  x^ruit  Pests  of  19^3  -  J.  H.  Newton  • 

Last  year  I  reported  to  this  group  that  we  had  fruit  insects,  in  fact  insects 
of  all  kinds,  at  a  high  peak  in  western  Colorado.    The  season  of  1953  has  been  some- 
what different  although  we  have  had  our  prbbleras  very  distinctly.    To  begin  with  we 
had  a  very  rough  spring  to  the  point  that  our  fruit  production  is  lovif  for  the  most  of 
that  part  of  the  state.         usually  have  one  or  two  serious- frosts,  this  year  we  had 
six  or  eight.    Some  of  our  people  in  western  Colorado  became  very  much  atomic  con- 
scious.   Every  time  theyM  set  off  an    atomic  blast  in  Nevada,  we  had  a  big  blow  and 
the  following  nirht  a  freeze.    It"  ?ot  to  the  point  where  you  would  hear  people  say, 
"Well  they're  going  to  shoot  off  another  bomb  tomorrov/  -  we'll  have  another  freeze 
day  after  tomorrovif".    Possibly  that  was  co-incidental  -  anyway,  those  fellov/s  over 
in  Nevada  got  the  blame  for  it  whether  tiiey  were  responsible  or  not.    These  late 
freezes  also  interfered  or  offset  the  insect  development  and  many  growers  felt  they 
couldn't  afford  to  carry  on  control  measures  as  they  should,  therefore,  many  of  our 
insect  problems  have  become  serious  simply  because  of  lack  of  application  of  insecti- 
cides. 

The  codling  moth  is  still  our  primary  pest.    In  1952  our  recommendations  were 
for  the  use  of  one  pound  and  a  half  of  fifty  percent  material,  whereas  this  year  we 
raised  to  a  dosa'^e  of  one  pound  of  actual  DDT.    We  have  no  proof  that  there  is  any 
indication  of  resistance  to  DDT.    However,  our  control  in  1952  v/as  belour  that  of 
previous  years.    Therefore  this  year  with  the  peculiar  weather  we  had  to  schedule  an 
extra  spray  or  in-betv>reen-brood  sprav,  for  the  codling  moth.  So  we  had  a  five  spray 
schedule  as  against  four  in  1952.    "'e  put  on  our  last  spray  in  the  middle  of  August, 
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our  nights  are  getting  cool  and  I  think  we're  well  on  the  road  to  getting  through 
v/ithout  any  further  application.    Mites  have  alvmys  been  a 'problem  in  our  orchards, 
both  peaches  and  apples.    We  have  three  species,  the  brown,  tv\fo  spotted,  and  silver 
mites.    Brown  mites  are  controlled  by  the  use  of  dormant  spray.    I  might  say  this 
has  been  a  mite  season.    Those  orchards  that  did  not  receive  a  dormant  application 
are  showing  very  severe  damage  by  brown  mites.    In  fact,  you  can  tell  them  from  the 
road,  the  leaves  are  brown  and  heavily  loaded  v/ith  mites  and  eggs*    iJe're  going  to 
have  a  heavy  carry-over  of  brov^n  mites  on  those  orchards  that  were  not  sprayed  this 
year.    The  sprays  vvlth  oil  or  lime  sulfur  last  year  vijere  very  effective  on  brovm 
mite  control.    Again  DN-III,  used  in  the  summertime,  has  not  given  us  control  of  the 
broK/n  mites.    Our  spray  combination  of  DDT  with  sulphur,  which  vife  have  been  using 
for  a  number  of  years  look  good.    By  the  v\fay,  I  believe  some  three  years  ago  v>fe 
recofuOiended  eight  pounds  of  micronized  sulphur  per  100  gallons.    We  have  cut  that  to 
four  and  in  some  tests  we  have  reduced  it  this  year  to  two  pounds.    Under  our  condi- 
tions, the  sulphur  and  DDT  have  r^iven  excellent  control  of  all  the  mites,  two-spot 
and  brovirn  mites,  woolly  apcle  aphid  has  also  come  under  control  with  that  combina- 
tion.   Our  plots  where  we  used  sulphur  and  DDT  this  year  are  still  free  of  woolly 
apple  aphid.    Even  at  two  pounds  of  sulfur  with  the  DDT  we  are  petting  an  economic 
control.    Last  year  I  think  I  reported  to.  you  that  silver  mites  for  the  first  time 
were  becoming  a  serious  pest  in  our  peach  orchards.    They  had  silvered  the  trees 
seriously  by  the  mdddle  of  July  and  the  1st  of  August.    Millions  of  mites  went  into 
hibernation.    However,  this  summ.er  I  have  been  unable  to  find  any  silver  r^ites,  until 
last  week.    We  were  able  to  find  one  or  two  mites  per  leaf  in  orchards  that  did  not 
receive  an^^  summer  application.    Two-spotted  mite  is  al.vays  bad  on  apples  and  to  a 
certain  extent  on  peaches.  ,  However,  this  season  it  is  very  serious  in  peaches,  and 
fruit  size  may  siiffer.    This  mite  has  alv\rays  been  very  serious  on  pears.    Here  it 
breeds  up  on  the  ground  cover,  and  in  many  cases  this  e-round  cover  consists  of  bind 
weed  and  clovers.    In  plots  spra^'-ed  with  DK-III  the  mites  dried  up  the  ground  cover 
and  began  moving  into  the  pear  trees.    Ovatran  stopped  this  movement  completely, 
vi'here  summer  sprays  have  not  been  used  for  the  two-spotted  mite  there  are  many  black 
leaves  in  the  trees. 

In  our  work  in  codling  moth  we  are. trying  a  number  of  materials.    We  are  very 
much  interested  in  Ryania.    The  codling  moth  control  is  good,  the  foliage  is  in  good 
condition  and  there  are  no  mites.    Fruit  thinnings  from  DDT  plots  ran  from  0.2  to 
O.U  percent  wormy  while  the  Ryania  v>fas  0.8  percent  wormy  which  is  good.    One  of  our 
chief  reasons  for  favoring  sulfur  vdth  DDT  for  codling  moth  control  is  because  of 
powdering  mildew  in  many  orchards.    Where  sulfur' has  not  been  used  the  mildew  is 
serious  in  both  apples  and  cherries. 

Question:    Did  you  use  any  malathon  this  year? 

Answer;    Not  as  a  suinmer  spray. 

A  few  years  ago  with  Dr.  List  we  published  on  the  use  of.  fall  applications  for 
the  control  of  the  green  peach  flies.    DDT  was  used  just'  after  the  fall  migrants 
had  returned  to  the  peach  and  before  the  true  fem.ale  deposited  eggs.    DDT  had  given 
us  about  eighty  percent  control.    In  1951  parathion  looked  very  TDromisinge    In  the 
fall  of  1952  we  used  DDT.  parathion,  and  malathon  on  replicated  plots.    The  parathion 
■and  malathon  plots  showed  99f  percent  control.    These  fall  applications  are  the  most 
efficient  control  for  the  green  peach  flies  that  v/e  have  ever  had.    They  can  be  ap- 
plied at  a  time  v^hen  v/eather,  water,  soil  and  labor  conditions  are  favorable. 

Seed  Corn  Maggot  in  Spinach  -  R.  R.  ■''/alton 

We  are  all  familiar  v»/ith  the  seed  corn  maggot  as  a  subterranean  feeder  but  on  ■ 
spinach  it  is  a  foliage  feeder.    It  has  been  a  serious  pest  in  V-iestern  Arkansas  and 
Eastern  Oklahoma  for  four  or  five  seasons.    Correspondence  v>rith  various  cannery 
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officials  indicates  that  it  is  present  to  some  extent  in  California  and  Michigan  and 
other  spinach  growing  areas.    The  maggot  is  found  in  the  bud  of  the  plant  and  it 
also  is  in  the  leaf  petiale although  you  are  much  more  apt  to  find  the  infestation  in 
the  Internal  bud.    The  flys  are  present  during  the  entire  spinach  growing  seasono 
In  our  area  there  are  three  crops,  fall  crop,  the  carry  over  crop,  and  the  spring 
crop.    The  fall  crop  is  from  the  middle  of  September  until  say  the  middle  of  Octobers 
It  takes  a  minimum  of  about  U5  to  60  days  to  produce  a  crop  but  the  average,  of 
course,  is  longer  than  that.    In  the  years  that  we  had  an  opportunity  to  observe  this 
pest,  the  heavier  infestations  have  occurred  in  the  fall  until  last  spring.    On  a 
percentage  basis  the  infestations  have  not  been  great.    Yields  are  not  noticeably 
reduced,  but  that  small  pei'cent  of  infested  plants  constituted  a  very  serious  prob- 
lem from  the  standpoint  of  contamination.    During  the  early  and  even  middle  stage 
of  infestation  the  injury  is  not  noticeable  to  the  extent  that  a  person  .ordinarily 
Qmplojred  in  the  harvest  would  observe  it.    As  a  result  the  infected  plants  are  fre- 
quently cut  right  along  with  the  other,  and  sent  to  the  cannery.    Some  cannery 
people  have  thought   that  possibly  it  might  be  handled  by  machinery  that  v\/ould  throw 
out  the  infested  small,  leaves.    Of  course,  once  the  maggots  enter  the  petiole  there 
isn't  anything  that  can  be  done  about  it  except  to  leave  the  crop  in  the  field.  As 
a  matter  of  fact,  v/ith  the  fall  crop  they  have  at  times  just  let  it  stand  then  cut 
it  in  January  or  February-,    In  general  spinach  can  survive  the  vj-inter  and  make  nevif 
growth  vifhen  warm  weather  appears  in  February  and  give  a  very  eaily  heavy  cutting© 

Now  we  observed  this  pest  as  incidental  to  some  other  work  going  on  in  spinach, 
but  the  fall  of  1952  we  made  plans ■ to  study  it  and  also  continued  that  work  last 
spring  and  we  have  found  that  the  majority  of  the  infestation  comes  from  eggs  that 
are  laid  on  and  in  the  bud.    At  first  we  were  of  the  opinion  that  the  infestation 
carae  from  larvae  that  moved  upward  from  the  soil,  but  we  do  knovj"  very  definitely 
from  our  work  v/ith  potted  plants  that  the  eggs  are  deposited  on  the  foliage  and  the 
maggots  hatch  there  and  m.ove  into  the  bud  or  bore  into  .the  petiole  of  the  leaf.  We 
have  also  observed  in  the  insectary  studies  that  maggots  can  move  up  from  the  soil, 
at  least  they  do  in  the  laboratory.    The  maggots  tend  to  move  around  on  the  plant 
and  so  you  may  find  half  grown  larvae  mcving  but  they  do  not  go  into  the  soil.  Ap- 
parently this  is  not  a  physiological  strain.    Some  of  the  individuals  laid  eggs  both 
on  the  foliage  and  in  the  soil,    "'/"''e  have  sent  in  samples  from  at  least  three  bud 
rearings  and  also  m.ap:gots  taken  from  the  bud  infestation.    They  have  all  been  identi- 
fied as  the  seed  corn  maggot.    Last  fall  we  under  took  an  extensive  soil  treatment, 
hovirever,  we  had  an  zero  infestation,  based  not  only  on  our  plots  but  upon  other 
fields.    The  season  was  extremely  dry,  .We  were  unable  to  follow  the  problem  in  the 
spring  crop,  but  during  early  spring  a  tremendous  infestation  built  up.    It  Mas  by 
far  the  most  severe  we  had  ever  had,    'Ne  had  'some  fields  where  the  total  number  of 
plants  infested,  before  the  season  was  over,  registered  about  forty  percent  and  that 
way  the  yields,  of  course,  were  a  total  loss.    The  limited  v/ork  we  have  done  indi- 
cates that  you  can  not  eliminate  the  pest  by  spraying*    About  forty  percent  kill  is 
the  best  we  have  been  able  to  secure.    Of  course,  if  you  kill  a  full  <?rown  .naggot  in 
the  bud,  you  haven't  disposed  of  it.    So  it  is  ar.parent  that  the  control- program, 
if  its  done  with  insecticides,  will  have  to  involve  a  series  of  treatments . to  kill 
the  larvae  as  they  hatch.    That  is  certainly  true  of  the  ones  that  are  in  the  leaf 
petioles  because  they  have  almost  perfect  protection.    We  are  using  para th ion, 
lindane,  and  TEFP  in  our  treatments  on  spinach  aphids  and  we  hope  that  properly 
timing  the  applications  of  some  of  these  short  residual  chemicals,  may  give  us  pro- 
tection «    We  kno;v  already  the  ovaposition  period  is  long  and  the  adults  are  present 
in  the  fields  all  the  time  so  the  crop  is  going  to  have  to  be  protected  from  the  tim.e 
it  comes  up  until  it  is  harvested,    Apparentlj'-  if  this  is  done,  it  will  involve 
several  applications. 

Question:    Is  seed  corn  maggot  attracted  more  when  organic  fertilizes  are  used? 


Ansvj^er:    I  think  that  is  tru,e. 
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Question:    Is  there  any  relationship  between  organic  fertilizer  and  spinach 
infes^aiTon  or  is  it  just  the  spinach  that's  attractive? 

Answer:     I  don»t  knov/  of  any  fields  that  are  ordinarily  treated  with  organic 
fertilizer  in  this  area,    I  think  it's  all  chemically  fertilized.    V.e  find  heav;^ 
iiifestation  in  sandy  fields  where  the  humus  is  low  about  as  often  as  in  heavier  soils. 

J.  H.  Newton:     I  v/ould  like  to  add  a  note  here.    Last  year  we  had  a  very  heavy 
population  of  corn  eari/vorm  in  Viiestern  Colorado.    In  contrast  this  year  there's  very 
little  corn  earworm.    The  sweet  corn  over  there  this  year  is  running  about  20  to  2^ 
percent  corn  earworm  damage  as  against  maybe  100  percent  last  year.    We  also  made 
a  survey  on  tomatoes.    A  year  ago  tomato  leaves  averaged  four  or  five  eggs  per  100 
leaves •    This  season  in  one  survey  v/e  found  one  egg  on  2U00  leaves,  in  another  v/e 
examined  over  2,000  leaves  and  did  not  find  an  egg.    Therefore  we  were  able  to  .tell 
growers  in  that  area  that  they  did  not  need  to  treat  for  corn  eanvorm  on  tomatoes. 
We  felt  that  with  the  mild  winter  of  last  year  possibly  the  insects  might  live  over 
in  Colorado.    However,  we  have  no  evidence  that  they  did.    In  field  where  corn  was 
heavily  infested  last  year  there  was  little  corn  earv/orm  during  the  present  season. 
Apparently  most  of  the  infestations  come  from  a  southern  area.      Four  years  ago  we 
had  a  very  heavy  infestation  of  Says  plant  bug,  this  year  it  has  not  been  seen.-  Also 
western  yellow  blif^ht  on  tomatoes  this  year  ran  h  to  6%  as  against  1^-30  percent  a 
year  ago.    Of  course  it  tied  up  rfith  the  beet  leaf  hopper  which  moves  in  from  out- 
side areas. 

Question:    Does  the  corn  earworm  winter  over  in  Colorado? 

J.  Lc  Hoerner;  In  a  test  this  winter  about  1^-20  percent  carried  over  in  one 
test  at  Lamar,  in  the  Arkansas  Valley.  However,  we  don't  have  many  eairv/orms  there 
this  year. 

Potato  Insects  -  L,  Daniels 

'l  was  hoping  someone  would  be  here  from  Nebraska  and  v;e  could  have  a  good  dis- 
cussion especially  on  tlie  tuber  flea  beetle  v/hich  is  a  serious  problem    in  both 
Nebraska  and  Colorado,    "'e're  very  much  cbncerned  i/vith  the  control  of  the  tuber  flea 
beetle.    Daring  1951  and  1952  the  DDT  control  has  not  been  showing  up  as  well  as  it 
mi^ht  and  we've  had  quite  a  program  i-ryLng  to  find  a  better  control.    Ho.rever,  we  re 
no"*:  concerned  entirely  with  the  flea  beetle.    We  h^ve  several  other  potato  pests 
that  must  be  considered  in  our  insecticid-y  program*    A'e  are  trying  to  evaluate  the 
sprays  and  dvst.s  on  aphids,  pjyllids  and  l^af hopper  along  with  the  tuber  flea  beetle. 
We've  been  getting  good  control  for  the  aphids  with  the  phosphates,  but  they  have 
not  been  showing  up  too  well  on  the  tuber  flea  beetle.    I  think  that  the  most  out- 
standing thing  in  the  last  two  years  is  the  fact  that  endrin  has  been  number  one  for 
tuber  flea  beetle  control.    lA'e've  had  two  good  years  for  checking  tuber  flea  beetle, 
the  population  was  especially  heavy  in  1951  and  1952,  we  don't  know  as  yet  too  much 
about  it  this  year.    At  present  it  is  not  as  high  as  we  would  like  oo  have  it,  hov/- 
ever  we  do  have  a  high  psyllid  population  and  are  anxious  to  evaluate  the'-  phosphates 
and  endrin  on  the  psyllid.    In  1952  the  results  -rtth  the  tuber  flea  beetle  were; 
endrin  number  one,  DDT  num.ber  two,  and  toxophene  nuiiiber  tnree.    The  significance  at 
the  one  percent  point  was  very  good  between  these  and  the  checks.    These  three  com- 
pounds look  very  good.    On  aphid  control,  I  think  all  the  materials  used  in  1952 
were  good,    ''^'e  used  EPN,  malathion,  metacide,  endrin,  toxophene,  DDT,  and  parathion. 
..We  are  still  recommending  DDT  as  our  standard  flea  beetle  control  or  potato  spray. 
Me  vmnt  to  continue  to  use  DDT  but  if  there  is  a  better  control  we  would  like  to  find 
it.    We  put  on  four  to  five  applications  of  this  material,  and  used  a  fun^^icide  in 
each  treatment.    I  would  like  to  knou  what  some  of  the  other  states  are  doing  on 
this  problem.    Nebraska  last  year  recommended  putting  aldrin  on  the  soil  after  the 
potatoes  were  planted.    We  have  a  test  goine  this  year  trying  to  Fet  a  little  more 
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information  on  this  method.  We've  hesiLated  to  apset  our  farmers  too  much  with  new 
recom-Tiendations.  We  do  have  a  good  potato  insect  and  disease  program  in  this  state 
and  feel  we  should  go  slow  in  changing  it. 

Encephalitis  Studies  -  Progress  Report  -  Clarence  Sooter 

I  will  give  you  a  few  high  points  on  the  work  at  Greeley  that  may  be  of  inter- 
est to  you  here.    Vve're  still  continuing  the  same  work  on  equine  encephalitis  that 
we've  been  doing  for  a  number  of  years  with  the  station  nov;  being  a  pretty  well 
rounded  unit,    Fe  have  a  sma.ll  operating  unit  from  the  Virus  and  Rickettsia  Labora- 
tory at  Montgomery,  Alabama  to  test  our  specimens  and  let  us  know  in  a  fev/  days 
what  we  have  so  that  vve  hope  that  with  our  ecological  studies  to  be  able  to  pin 
down  the  source  of  a  virus  in  the  field  shortly  after  it  is  located  durin'?  the 
season.    Our  main  object  is  a  year  around  oroblem  of  finding  the  natural  host  reser- 
voir for  western  eouine  encephalitis  and  the  major  vector  transmitting  the  virus  in 
nature.    V'e  have  been  able  to  isolate  the  virus  fourtesn  times  from  nesting  birds, 
five  time  from  r.osquitoes,  twice  from  a  Adedorsalis  and  three  times  from  Gulex 
tarsalis  and  once  from  the  mite  Dermanyssus  americ^na.    Durincr  all  this  period  v/e 
have  had  a  very  low  incidence  of  infection  in  humans  an^l  a  very  Iovt  incidence  in 
horses.    IVe  had,' for  example,  this  year  two  reirorted  horse  cases,  one  dyinc'  this 
weekend.    Other  than  that  we  had  no  indication  of  ence'^halitis  occurring  in  the  horse 
population.    This  year  we  have  brought  our  studies  dwvn  to  two  major  study  plots  in 
an  attempt  to  get  a  closer  ecological  picture  the  yecr  around.    That  is,  we  want  to 
follow  the  entire  animal  population  which  may  be  involved  through  the  vdnter  and  all 
through  the  summer,  so  that  if  and  when  we  do  pick  up  the  virus  in  any  form  in  any 
animal,  we'll  have  the  other  picture  along  with  it.    You    are  probably  familiar  with 
the  human  outbreaks  that  occurred  in  California  last  year  when  they  had  about  1000 
cases  and  sixty  to  seventy  fatalities  with  potentialities  of  an  equal  number  of  cases 
where  the  patients  were  crippled  for  life.    This  year  at  the.  Greeley  station,  Mr. 
Blackmore  has  studied  tv/o  of  the  plots  where  we  have  been  able  to  isolate  the  virus 
and  has  collected  around  25 > 000  or  more  mosquitoes  for  isolation  attempt.    We  have 
collected  around  700  samples  of  bird  blood  from  nestlings,  showing  as  high  as  nine 
samples  from  anindividual  bird  before  it  reaches  the  flight  age.    A  number  of  these 
samples  have  been  taken  twice  a  week,  so  we  are  following  the  picture  pretty  closely 
on  these  plots.    Another  little  point  that  has  always  arisen  in  this  territory  is: 
do  the  Culex  tarsalis  mosquitoes  here  bite  as  readily  as  in  some  of  the  other 
stations,  for  example,  in  California?    This  summer  we've  made  an  attempt  to  find  out 
if  Culex  tarsalis  would  bite  readily.    One  night  five  of  us  were  able  to  within  a 
half  an  hour's  time,  demonstrate  to  ourselves  that  the  Culex  tarsalis  in  the  Greeley 
vicinity  will  bite.    It  is  necessary  that  you  wait  quite  a  while.         may  take  as 
much  as  five  minutes  to  settle  down  and  take  the  blood  m.eal,  but  they  will  take  the 
blood  in  this  area  under  the  right  conditions.    Our  station  is  under  full  operation 
with  the  pilot  run  being  pretty  much  under  Viray.    We're  goin?  to  go  ahead  with  the 
hope  of  having  a  few  rough  points  ironed  out  another  year  and  really  be  making  pro- 
gress in  establishing  a  few  more  ecological  points  on  encephalitis. 

Question:    Does  the  Dermanyssus  americana  build  up  on  the  sparrow? 

Answer:    This  one  example  was  from  English  sparrow  nest.    An  interesting  point 
about  that  one  isolation  was  that  it  was  taken  from  sparrow  nest  on  the  farm  where 
the  only  human  case  of  encephalitis    occurred  this  season.    We  would  like  to  work 
with  americana  as  a  laboratory  testing  species.    We  are  also  doing  quite  a  little 
work  too  with  the  nasal  mites  that  you  are  probably  familiar  v/ith.    They  would  seem 
to  be  a  good  link  in  the  chain  of  the  natural  host  reservoir.    Several  different 
species  have  been  collected  from  our  area.    We  have  inoculated  pigeons  with  the  virus 
and  have  not  been  able  to  demonstrate  the  virimia  in  the  nasal  mites  taken  from  those 
inoculated. 


Question;    What  birds  did  you  make  isolation  from? 

Answer t    From  the  Enp^lish  sparrows,  pigeon,  crow,  magpie,  cliff  sviallows,  and 
red  winded  black  bird.    We  have  been  able  to  demonstrate  antibodies  in  the  . 
pheasant  but  have  not  been  able  to  demonstrate  the  presence  of  virus* 

Question;     Is  there  any  relation  to  habitat? 

Ansvifer:    Apparently  not.    We  have  a  number  of  other  birds,  in  fact,  quite  a 
number" of  other  species  of  birds  that  we  have  been  able  to  demonstrate  having  neu- 
tralizing antibodies. 

Social  and  Recreational  Activities 


Since  it  has  been  the  custom  during  the  years  to  make  the  visits  to  these 
meetings  so.nething  of  a  family  affair  the  evenings  vifere  given  over  largely  to  entomo- 
logical, scenic,  v/ild  life  and  general  educational  T^ictures  and  talks  that  would 
appeal  to  a  mixed  group.    It  vi/as  clear  that  cartoon  films  for  the  kiddies  hold  an 
appeal  even  for  the  oldsters.    One  of  the  most  enjoyable  evenings  v/as  furnished  by 
the  youngsters  and  teenagers  when  they  gave  an  almost  impromptu  performance  of  their 
own  square  dancing,  al»-ays  popular  in  a  mixed  group,  v/as  a  treat,  virith  Dr.  Hurley 
Fellovjs,  one  of  our  own  group,  as  master  of  ceremonies «    Even  those  that,  for  various 
reasons  could  not  participate  enjoyed  his  skill  in  teaching  and  handling  groups. 

The  entire  day  of  Tuesday  the  25th  was  given  over  to  insect  collecting^  mountain 
climbing,  fishing  and  "do  as  you  please".    Several  did  the  latter  remaining  in  camp, 
playing  various  games,  basking  in  the  sun,  catching  up  on  their  sleep  and  having 
small  group  "sessions"  that  mean  so  much  in  getting  acquainted  with  fellow  workers. 
The  various  mountain  hikes  v/ere  selected  to  suit  the  ambitions  of  everyone.  Some 
did  not  return  to  camp  before  darkness  caught  them^    The  insect  collectors  took 
advantage  of  the  occasion  to  look  for  high  altitude  representatives  of  their  favorite 
groups.    The  enthusiasm  of  the  collectors  brought  up  talk  of  reviving  an  old  project 
started  in  1925  and  26  of  cooperatively  publishing  on  the  insect  fauna  of  Pinpree 
Park.    Fishing  as  usual  v\ras  popular  with  some  staying  on  the  South  Fork  of  the  cache 
la  Poudre  River  just  in  front  of  camp,  while  others  were  certain  the  big  ones  were  in 
the  streams  farther  away.    Twenty-four  teams  were  entered  in  the  horse  shoe  pitching 
contest.    Team  mates  were  determined  by  lot.    The  finalists  were  T.  R.  Robb  and 
George  DeLong  versus  Glaine  Titensor  and  Douglas  Bryon  v/ith  the  latter  team  winningo 

Report  of  the  Business  Meetings 

The  folloviring  committees  were  appointed  by  Chairman  w,  W,  Franklin  at  a  preli- 
minary business  meeting  during  the  evening  of  August  23. 

Program  Entertainment 

D.  M,  DeLong,  Chairman  Mrs,  C.  L.   '/alstrom.  Chairman 

Viiilliam  P.  Hayes  Mrs.  F.  E.  V.Tiitehead 

Philip  P.  Stone  T.  0.  Thatcher 

Kenneth  Arbuthnot  Hurley  Fellov/s 

J •  M.  Magner  George  DeLong 
George  M.  List  (Ex-officio) 

Nominations  Work  Detail 


T.  R.  Robb 
H,  C.  Severin 
R.  H,  Fainter 


Phil  Ray 
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Officers  for  1951 


3  0112  105614132 


.  The  nominating,  committee  offered  the  follov/ing  names  for  officers  for  195Ii»  All 
were  unanimously  elected. 


Chairman  Da  M,  Delong 

Vice  Chairman  Noel  V.'ygant 

Treasurer  J.  L.  Hoerner 

Assistant  Treasurer  T,  0.  Thatcher 
Secretary  George  M,  List 

Assistant  Secretary  Gordon  Mickle 


(830[t»53) 


